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ABSTRACT 
Melissa C. Kay: Development of a Theory-Based Intervention for Communication of Healthcare 
Decisions in Athletic Training: The CHAT Study 
 (Under the direction of Johna K. Register-Mihalik) 
Optimal decision-making by athletic trainers, grounded in best practices, is vital to 
optimize patient healthcare. However, many challenges exist within the athletic environment 
hindering consistency, efficacy, and/or effectiveness of concussion-related decision-making by 
athletic trainers. Therefore, the study purpose was to 1) understand factors impacting decision 
making, and 2) develop a novel intervention tool to prepare athletic training students for high-
pressure situations which require the ability to make an appropriate medical decision to withhold 
an athlete from concussion-related symptoms. Improving athletic trainer preparation regarding 
making and implementing appropriate decisions can improve secondary concussion prevention 
and patient outcomes. This mixed-methodological study design incorporated formative research 
and intervention development/testing. Formative research was conducted via survey with 
certified athletic trainers (n=1029) and athletic training educators (n=55), and with surveys 
(n=840) and interviews (n=15) with athletic training students. The intervention was developed 
using the Predisposing, Reinforcing, and Enabling Constructs in Education/Environmental 
Diagnosis and Evaluation (PRECEDE) planning model. This development incorporated 
preliminary data and formative research grounded in the Integrated Behavior Model.  
Several factors impacted concussion-related decision-making intentions by certified 
athletic trainers including quality of healthcare communication educational focus via perceived 
behavioral control (p=0.001) and communication/collaboration (p<0.001) on intentions despite 
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pressure (p=0.001; p=0.044). For athletic training students, quality significantly affected self-
efficacy (p=0.003) and intentions to make appropriate decisions despite pressure (p<0.001). 
From the educator perspective, quality and quantity of healthcare communication focus, and 
general attitudes were independent constructs with minimal differences within educational 
programs (general attitudes; z=2.16; p=0.03). Additionally, participants explained a large desire 
for greater focus on these topics despite positive findings. The designed intervention improved 
perceived behavioral control (p=0.027), self-efficacy (p=0.001), and intentions despite pressure 
(p=0.011), situation (p=0.003), and setting (p=0.012). 
These influential factors over decision-making may place athletes at further injury risk 
and negatively impact overall athlete health. Healthcare communication is not a mandated 
portion of athletic training curriculum but appears to have statistically and clinically significant 
effects on the intentions to make appropriate concussion-related decisions. As such, it is 
imperative that athletic training education programs prioritize content within this domain to 
adequately prepare student athletic trainers for these future decision-making responsibilities.
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CHAPTER 1: INTRODUCTION 
1.1 The Burden of Athletic Injury 
 Participation in athletics has many mental, physical, and social benefits for children and 
adults. These benefits include personal development and confidence,1–3 weight management and 
skill development,1,4 teambuilding and friendship,1,3 as well as many others. Despite the benefits 
sport participation provides, there are also risks, particularly in the form of injuries. These 
injuries impact not only the participating individuals, but the families and the communities in 
which they exist. The socioecological framework (SEF) provides a theoretical framework to the 
burden placed upon a population by emphasizing the impact of injury at each level of influence, 
i.e. intrapersonal (athlete), interpersonal (teammate/family/coach), organization and community 
(school or league), and public policy or society (governing bodies of sport).5 This framework 
proves useful for explanation of sport and injury burden due to the overlapping interests of all 
stakeholders involved.  
 The types of injuries sustained within athletic participation often occur from multiple 
mechanisms (player contact/non-contact) and to diverse body regions (ankle, knee, shoulder, 
etc.) resulting in a variety of acute and/or chronic conditions. Some of the most common injuries 
across all participation levels and sport types include ligament sprains, muscle strains, and 
concussions.6,7 However, collision sports, such as wrestling, football, ice hockey, and lacrosse, as 
well as high-contact sports, such as soccer and basketball have been shown to have some of the 
highest rates of overall injuries as well as concussions.6,7 Since injuries do occur, athletics 
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programs have many types of healthcare professionals they can turn to for prevention, diagnosis, 
and management of mental, physical, and social health ramifications of injury. These individuals 
need to be able to operate in an often-high stress environment involving pressure from multiple 
sources; this is especially true for injuries such as concussion due to the misunderstanding of the 
injury by stakeholders as well as potential for serious implications during recovery. Injuries such 
as concussions results in return to sport decisions that often place healthcare providers, 
particularly athletic trainers, under a high-level of scrutiny.  
Concussion is typically defined as an injury to the brain that is induced by biomechanical 
trauma via an impact to the head or body resulting in a variety of symptoms and neurological 
deficits.8 These injuries represent approximately 13% of all sport/recreational injuries nationally, 
totaling almost 300,000 annually.9,10 Although concussion rates have increased over time,11,12 
strong evidence exists that this increase may be due to a rising level of awareness leading to 
better reporting of the injury as opposed to changes in injury rates themselves.9,13–15 As with 
many other types of injuries, risk factors exist for sustaining a concussion such as age (younger), 
gender (female), sport participation (contact/collision), type of activity (competition versus 
practice), and previous health history (concussion).10,13,16–21 It is imperative that athletic trainers, 
who frequently witness and assess concussed athletes, understand the epidemiologic trends, risk 
factors, and pathological deficits that exist with concussion-related injuries. Due to the complex, 
multi-faceted nature of the injury itself, it is an ideal scenario to implement a team approach to 
injury management.   
 The injury management team is comprised of a variety of healthcare professionals and 
team personnel distinctively trained to provide pre- and post-injury care to athletes at all levels. 
The specific individuals utilized in this group often differ between the age (youth versus high 
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school versus college), setting (private versus public school), sport of participants, and injury 
present (such as concussion) due to a variety of resource constraints.8,22,23 Common individuals 
include athletic trainers, physicians, physical therapists, school nurses, guidance counselors, and 
specialists as well as the athlete themselves, parents, and even coaches. This team approach is 
especially common within concussion management, as management includes areas of cognition, 
postural control, vision, and others requiring specialty care,24,25 accommodations at school,26–28 
and a return-to-sport progression.8,29 Athletic trainers, in particular, are uniquely positioned to 
provide care to athletes both on and off the field in the prevention, diagnosis, treatment, and 
management of potential injuries. 
1.2 Athletic Trainer Role 
  Athletic trainers (AT) are defined by the National Athletic Trainers’ Association30 as, 
“highly qualified, multi-skilled health care professionals who collaborate with physicians to 
provide preventative services, emergency care, clinical diagnosis, therapeutic intervention, and 
rehabilitation of injuries and medical conditions.” The majority of ATs work within the school 
setting at either the high school or collegiate level, although they are also present in professional 
sports, clinics and hospitals, and other more recent settings such as the military, performing arts, 
and occupational health.31 In order to work in such diverse settings, ATs need breadth and depth 
of understanding achieved through both classroom and clinical coursework. 
  In order to become an AT, an individual must graduate from an accredited professional 
program which utilizes a competency-based approach to learning. These competencies 
encompass the five domains of clinical practice in which ATs partake including: 1) prevention, 
2) clinical evaluation and diagnosis, 3) immediate and emergency care, 4) treatment and 
rehabilitation, and 5) organization and professional health and well-being.32 As shown through 
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the diversity of competencies included within athletic training education programs (ATP), ATs 
must make a variety of injury-related decisions that are often difficult. In relation to concussion 
decisions, ATs can implement preventative measures with collaboration from team staff such as 
behavior modifications or reducing the number of contact practices in a week.33 They also 
recognize and evaluate concussions through self-reported symptoms, postural control 
assessments, and a neurocognitive exam.8 In the presence of any “red flag” symptoms, such as 
loss of consciousness, deteriorating mental status, and others, ATs can implement proper 
emergency action plans and referral channels.8 ATs also provide daily monitoring and care for 
concussed athletes, with a recent focus on treatment and rehabilitation in conjunction with 
physical therapists, vestibular therapists, psychologists, and others, requiring a team-based 
approach.34 Lastly, ATs are responsible for the tracking and documentation of concussions which 
are often a site of legal pursuit.35 By having good communication, collaboration, and 
documentation of concussive injuries, athletes are more likely to receive the proper care they 
need after a concussion thereby improving their overall health. 
1.3 Challenges with Injury-Related Decision-Making 
 The injury-related decisions that ATs are faced with on a daily basis may be influenced in 
part by how much work-related diversity (including number of sports, work settings, 
relationships with stakeholders, etc.) is within the profession, meaning breadth in educational 
experiences. This is especially true for concussions. For example, the variety of settings in which 
ATs are employed and the variety of stakeholders (such as coaches, school nurses, community-
based physicians, parents, etc.) located within each setting may pose less than optimal conditions 
for efficient and effective injury-related decision-making, particularly when an AT works with 
multiple sports. With concussions, ATs often need to collaborate with other healthcare 
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professionals, which can be difficult in particular settings as well as when others do not feel ATs 
are capable or competent to provide care for such injuries.36 Stakeholders have previously 
discussed dissatisfaction with an ATs level of education and perceptions of their inability to 
provide care to athletes for a variety of injuries, including concussions.37 Another factor 
presenting challenges to appropriate decision-making may include the perceptions of ATs by the 
stakeholders, as well as the diversity of stakeholders present. This perception encompasses issues 
such as educational qualifications,37,38 the role of the AT in decision-making,38,39 and the gender 
bias that exists in both position hired40,41 and sport worked.41 One example of this struggle was 
brought to light when Zander Diamont, a former football player at Indiana University, expressed 
frustration with the healthcare received by himself and his teammates stating,  
“They [athletic trainers] were walking on eggshells and there was only one athletic  
trainer who would stand up to Wilson [head football coach], who was a poor  
communicator. They [athletic trainers] were just always acting out of fear. Like there was 
always a pressure on them [athletic trainers] to treat us a certain way or not. It did inhibit  
them [athletic trainers] from doing their job to the best of their ability.42” 
Due to the challenging factors and relationships that have the potential to impact an AT’s ability 
to make appropriate medical decisions, communication and collaboration are key. 
 The variety of settings and stakeholders encountered by ATs can make the establishment 
of relationships with the injury management team difficult, particularly when in new positions, 
early in an AT’s career,43 or with controversial decisions, such as concussion management. As 
such, it is important that ATPs place a focus on mentorship and development of these skills with 
their athletic training students prior to the advancement of autonomy. The availability and 
presence of autonomous decision-making and communication with all involved parties is limited 
for students, even more so for decisions of controversy, such as concussion. This is due to their 
role as a student in-training to be a future athletic trainer. Their lack of certification creates a lack 
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of power resulting in limited autonomy and decision-making. Limited autonomy may hinder 
their ability to act in an authoritative manner once certified. Without the proper communication 
and collaboration on medical decisions, athlete health may suffer due to miscommunication or 
detrimental relationships leading to contradicting recommendations or influence on the decision 
to remove or return an athlete to sport. 
1.4 Statement of the Problem 
  Currently, much of the literature examining the AT work environment focuses on its 
impact to AT health including physical and mental health stress,44,45 burnout,45–47 and work-life 
balance.48,49 As such, there is a lack of a theoretical framework to direct our understanding of the 
work environment impact on ATs ability to make appropriate medical decisions, thereby 
influencing athlete health and safety. The decision to remove an individual with a potential 
concussion is one of the most scrutinized decisions an athletic trainer is faced with on the playing 
field. It requires collaboration with other healthcare professionals, understanding of coaches and 
family, as well as recognition and management of the injury itself, in order to make and 
implement appropriate medical decisions.  
  Without appropriate medical decision-making by ATs, athlete health and performance 
may suffer via short- and long-term consequences such as further injury, lifelong damage, or 
even death. As such, the two primary goals of the study were to: 1) determine factors affecting 
concussion-related decision-making in athletic training among certified athletic trainers and 
athletic training students, and 2) design a theory-based intervention, grounded in preliminary 
data, previous literature, and the Integrated Behavior Model (IBM), to improve healthcare 
communication among athletic training students to facilitate optimal medical decision-making 
related to concussion.  
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  This study first examined factors that impact certified athletic trainers’ and athletic 
training students’ intention to make appropriate decisions related to concussion, including 
demographic and organizational perceptions, IBM constructs,50 and the quantity and quality of 
focus placed upon healthcare communication in current ATPs. The IBM is a behavioral theory 
that places a strong focus on attitudes, norms, and personal agency to perform a particular 
behavior. Many of the IBM constructs fit within the SEF as intrapersonal (intention, attitudes, 
personal knowledge, and personal agency) and interpersonal (perceived norms) factors. Whereas 
demographic information (including legislative mandates that are geographically and 
organizationally relevant) and environmental perceptions address the organizational/community 
and societal levels of the SEF. We also utilized the Predisposing, Reinforcing, and Enabling 
Constructs in Educational/Environmental Diagnosis and Evaluation (PRECEDE) planning model 
in the development of an intervention to prioritize influencing factors to determine what is 
changeable and important to changing behavior.51 The goal of the developed intervention was to 
help athletic training students establish communicative and collaborative relationships improving 
the success of their concussion-related decision-making. The following research aims directed 
this dissertation. 
1.5 Specific Aims 
1. To identify the paths of influence for Integrated Behavior Model constructs (attitudes, 
perceived norms, personal agency), peripheral factors (communication/collaboration, 
salience, knowledge), and healthcare communication precursors on certified athletic 
trainers’ (Aim 1.a) and athletic training students’ (Aim 1.b) intention to make appropriate 
initial decisions to remove concussed athletes from participation.  
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2. To describe relationships among professional-level athletic training educators’ quantity 
and quality of healthcare communication perceptions and general attitudes about 
decision-making and communication within athletic training education programs (Aim 
2.a) and to describe program-type (professional baccalaureate vs. professional masters) 
differences in these factors (Aim 2.b). 
3. To design and pilot a theory-based intervention for healthcare communication among 
professional-level athletic training students to improve their intentions toward making 
appropriate medical decisions to remove concussed athletes from participation. 
1.6 Research Hypotheses 
1. Specific Aim 1 HR: Attitudes, perceived norms, personal agency, salience, knowledge, 
communication/collaboration, and quantity and quality of healthcare communication 
education will influence certified athletic trainers and athletic training students’ intentions 
to make appropriate concussion-related decisions. 
2. Specific Aim 2 HR: Coverage of healthcare communication, as a part of athletic training 
education, will not differ by program type. 
3. Specific Aim 3 HR: Completion of a theory-based intervention for healthcare 
communication among professional-level athletic training students will improve attitudes, 
personal agency, and intentions toward making appropriate medical decisions to remove 







1.7 Independent Variables (see Table 3.1) 
RA 1:  
- Quantitative: Total attitudes, total perceived norms, total personal agency, total 
salience, total knowledge, total communication/collaboration, total quantity, and 
total quality 
- Qualitative: Perceptions and experiences of witnessing athletes being removed 
from play  
RA 2: 
- Quantitative: Type of program (professional baccalaureate vs. professional 
masters) 
- Qualitative: Perceptions and experiences of preparedness to 
communicate/collaborate on medical decisions 
RA 3:  
- Quantitative: Pre-test or post-test, type of program (professional baccalaureate vs. 
professional masters) 
- Qualitative: Perceptions of the intervention (post-test only) 
1.8 Dependent Variables 
RA 1: Total intention 
RA 2: General attitudes score, total quantity, total quality 
RA 3: Total knowledge, total attitudes, total personal agency, total intention 
1.9 Definition of Terms 
1. Athletic Trainers: Healthcare professionals who render service or treatment, under the 
direction of or in collaboration with a physician, in accordance with their education and 
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training and the states’ statutes, rules and regulations. As a part of the health care team, 
services provided by ATs include injury and illness prevention, wellness promotion and 
education, emergent care, examination and clinical diagnosis, therapeutic intervention, 
and rehabilitation of injuries and medical conditions.52 
2. Best Practices: Procedures that have been demonstrated by research and experience to 
produce optimal results and that are established or proposed as a standard suitable for 
widespread adoption.53 
3. Evidence-Based Medicine: Integration of the best research evidence with clinical 
expertise and patient values to make clinical decisions.54 
1.10 Operational Definitions 
1. Appropriate Medical Decisions: The ability of a certified athletic trainer or athletic 
training student to make a medical decision that would be considered acceptable 
according to best practices. 
2. Clinical Decision-Making: The process of making a medical decision within a clinical 
environment, such as on the sideline of a sporting event or in an athletic training 
room/clinic. 
3. Attitudes: Particular feelings or thoughts regarding removing an athlete for a concussion.  
4. Perceived Norms: Typical thoughts or behaviors by athletic trainers about removing a 
concussed athlete from participation. 
5. Personal Agency: The efficacy and control to be able to remove a concussed athlete when 
necessary. 
6. Salience: The removal of a concussed athlete being particularly important. 
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7. Knowledge: Facts, information, and skills athletic trainers learn through education to 
know when an athlete needs to be removed from play and how to make the decision to 
remove them. 
8. Communication/Collaboration: Communication and collaboration for making and 
implementing concussion-related decisions. 
9. Quantity: Quantity of healthcare communication/collaboration focus including curricular 
hours for communication/collaboration, clinical hours for communication/collaboration, 
and total number of times experiencing the communication/collaboration of decisions. 
10. Quality: Quality of healthcare communication focus including effectiveness and 
satisfaction with communication/collaboration. 
1.11 Assumptions 
1. The certified athletic trainers, athletic training students, and athletic training educators 
answered survey questions honestly. 
2. The survey was reliable and valid. 
3. Each participant completed the survey according to directions provided. 
1.12 Delimitations 
1. All participants were current certified athletic trainers, athletic training students, or 
athletic training educators. 
2. All participants were at least 18 years of age. 
1.13 Limitations 
1. Aim 1 participants were solicited via a list provided by the National Athletic Trainers’ 
Association; therefore, if an AT was not a member of the NATA, they did not receive the 
invitation to participate. 
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2. Aim 2 participants were solicited using a freely-available list of program directors 
provided by the Commission on Accreditation of Athletic Training Education. This only 
included professional-level program directors as post-professional programs do not have 
the same accreditation requirements. 
3. Formative research participants may have only selected to participate due to pre-existing 
interest in the topic of study. 
4. Formative research participants may not have felt comfortable answering all survey 
questions honestly. 
1.14 Significance of the Proposed Study 
 This study had two primary objectives including the determination of factors influencing 
concussion-related decision-making, and the design of a theory-based intervention for 
distribution to athletic training students to promote healthcare communication/collaboration and 
autonomy related to concussion. There is limited empirical evidence on how an ATs work 
environment affects their ability to make appropriate decisions thereby influencing athlete 
health; however, preliminary data conducted by the research team using interviews of certified 
athletic trainers suggests this is based in the lack of communication and collaboration of injury 
diagnosis and management.  
According to preliminary data from our research team, the primary decision of difficulty 
relates to withholding athletes with a concussion from play as the injury is often not visible to the 
untrained eye and has many long-term implications making proper, timely diagnosis and removal 
imperative. The extent to which these factors influence an ATs ability to make appropriate 
medical decisions remains unknown and is difficult to assess due to the ever-evolving nature of 
situational athletics. By focusing efforts on improving the communication and collaboration of 
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these “hidden” injuries, athlete health and well-being can be improved. As such, this study 
utilized intention of ATs to make appropriate medical decisions related to concussion as 
intention has been shown to be the strongest predictor of true behavior.50 Without the intention to 
make an appropriate medical decision, ATs are less likely to do the right thing during stressful 
situations which may negatively impact athlete health by increasing their risk of further or future 
injury. 
 This study is the first to propose a solution to the stressful scenarios in which ATs must 
make medical decisions about concussion. The innovative utilization of a theory-based approach 
to athletic training has the power to address a large gap between athletic environment, patient 
health, and AT effectiveness in their decision-making role for concussion.
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CHAPTER 2: REVIEW OF THE LITERATURE 
Sports have a variety of well-documented benefits to both adolescents and adults that are 
physical, mental, and social in nature.56 Despite these benefits, there is an inherent risk of injury 
associated with sport participation including, but not limited to, various musculoskeletal 
conditions as well as concussions.57 Injuries impact individuals, families, and the communities in 
which they live placing a large burden on the population as a whole financially, physically, and 
psychologically. This literature review first details the prevalence of injuries and corresponding 
risk factors followed by the burden sport injury provides, the role of the athletic trainer in 
lessening this burden, why the athletic trainer’s job is not always the easiest, and finally how 
athletic trainers are prepared for the role they play. Specifically, concussion will be the example 
of focus throughout this document to explore and explain the burden injuries can cause. 
2.1 Epidemiology of Sport Injury 
Sport participation has been on a continual rise over the last decade in youth, high school, 
and collegiate sports. Recent estimates show that out of all Americans aged 6 and older, 213 
million participate in some form of sport or recreation-related activity,58 44 million of which are 
part of organized youth sport programs.59 In regards to high school and collegiate participation, 
approximately half of the total high school student population participates in school athletics, 
about 7.5 million,60,61 with nearly 500,000 at the National Collegiate Athletic Association 
(NCAA) level.62 Participation in athletics at the competitive and recreational levels present the 
opportunity for physical, psychological, social, and academic benefits, such as healthy lifestyles, 




 In the last few years, an average of 8.6 million sport and recreation-related injuries 
occurred annually in the United States.64 Out of those, 65% were in individuals aged 5-24, which 
covers the population most frequently served by athletic trainers, with the highest rates in 
children aged 5-14. Within the adolescent population, it is reported that upwards of 3.5 million 
individuals receive treatment for sport-related injuries in some capacity annually,65 two million 
of which occur in high school athletes alone,66 with many resulting in visits to the emergency 
department.67 With lower injury estimates for the collegiate population, around 200,000 
annually,6 it is important to note that the number of people participating in collegiate athletics is 
significantly less. 
 Several risk factors exist relating to injuries as a whole including: age, gender, 
competition, severity, and lifestyle. In regards to age, older athletes, meaning those who have 
participated in sports longer are at an increased risk of injury, particularly relating to overuse.68,69 
Even though overuse injuries make up approximately 50 percent of all childhood sports 
injuries,70,71 the increased rate of overuse injuries among collegiate participants may be due to 
increased amounts and intensity of training72 or the fact that they have been accumulating more 
microtrauma due to longer sport participation.73,74 In regard to gender, males account for 
approximately 60% of all injury episodes,64 although overuse injuries occur in females at a 
higher rate.69 Competition-related risk factors are conflicting with some studies finding a greater 
risk of overall injury in competition68 while others in practices.16 Regardless, the majority of the 
injuries that occur are relatively mild in nature, resulting in no (or minimal) time lost from 
participation.16,75 Lastly, players who experience greater fatigue and life changes prior to sport 
participation are more likely to get injured.76,77 
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2.1.2 Concussion 
The head and neck are affected by injury approximately 17 percent of the time during 
sport participation, the majority of which are concussions.64 1.6-3.8 million sport and recreation-
related concussions occur annually9 with 300,000 occurring in the United States alone18,19,78 
representing approximately 13 percent of all injuries.10 The definition of concussion has evolved 
over recent years but can be characterized as, a traumatic brain injury induced by biomechanical 
forces caused by either a direct or indirect blow to the head or body resulting in the rapid onset 
of short-lived neurological impairment and/or a variety of symptoms.8 As with the evolving 
definition, rates of concussion have also increased over time; however, it is argued that this may 
not be due to a true increase in injury, but an increase in awareness of already existing injury 
leading to increased albeit not perfect reporting of symptoms.9,13–15 There is no objective 
diagnostic measure in isolation that can determine the presence of injury. Instead, clinicians rely 
on the self-report of athletes and more objective tools (such as cognitive and balance exams) to 
provide insight into a potential injury. The majority of athletes experiencing concussions miss 
more than one week of activity,10 indicating they are following best practice guidelines 
encouraging a sequential return-to-play process that occurs in 5 to 6 stages. However, upwards of 
50 percent of all concussions are not reported making the decision to remove an individual that 
much more difficult and complex.79–83 
As with injuries in general, several risk factors also exist for sustaining a concussion 
including: age, gender, mechanism of injury, competition, and previous health history. 
Concussions comprise approximately 10 percent of all youth sport injuries, four percent of all 
high school sport injuries, and eight percent of all collegiate injuries.17 It has been argued that 
younger athletes may have a higher incidence of concussion due to the presence of a developing 
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brain.17–20 The influence of gender on risk of concussive injury is not quite as clear with some 
evidence showing no difference between genders,21 girls being at greater risk,10,13 and boys being 
at greater risk.16 Part of the reason for this discrepancy may be that concussions most commonly 
occur from player-to-player contact experienced in contact and collision sports, such as 
football.10,18,21,84,85 Even though females take part in contact and collision sports, the biggest 
contributor is football, which may potentially be skewing these findings. Similarly to 
musculoskeletal injury as well as injury overall, the majority of concussive injuries occur during 
competition10,17 and having a previous history of concussion increases an individual’s likelihood 
of sustaining a concussion in the future.21,86 
2.2 Burden of Sport Injury 
 Despite injuries occurring among athletes at all levels, it is important to balance the 
concerns with the benefits brought about by sport participation.87,88 These social, psychological, 
and physical health benefits are met with equal burden and financial effects brought on by injury. 
It is important to determine the health and economic burden of injury to inform public health 
policy, provide appropriate resources, and target prevention strategies for sport injuries.89 The 
financial impact of injury is driven by emergency department visits, hospitalizations, surgeries, 
and the inability to attend school and/or work.90–93 Apart from being a proxy of injury severity, 
the monetary cost of sport injury provides strong evidence and support for preventative measures 
including the presence of appropriate medical personnel at the time of the event.94 Most 
concussions do not need to be referred to an emergency room or urgent care and by having 
qualified medical personnel, such as an AT, on the sideline to evaluate, unnecessary referrals are 
avoided. One way to think about the entire impact of sport injury, and concussions in particular, 
is through the SEF suggesting that each level of society is affected (Figure 2.1).5 
18 
 
2.2.1 Societal Burden 
 The first level of influence described by the SEF is policy which examines broad societal 
factors influencing the environment in which sport injury occurs.5 One of the primary ways in 
which this is accomplished is via legislation and liability. The use of public health policy has 
previously been a successful strategy targeting injury prevention,95–100 yet not widely applied in 
sport safety, apart from concussion.  
 Literature suggests the best defense against legal liability is an offense of conservative 
management and treatment of sport-related concussions.101 As such, all 50 states have initiated 
laws pertaining to concussion management, most of which include three primary principles: 1) 
concussion education, 2) immediate removal from play, and 3) clearance by a healthcare 
professional.102 The goal of this legislation is to improve the safety of sports by preventing the 
improper return of concussed athletes to the playing field.103 By being legally responsible for the 
removal of an injured player, the likelihood of further injury is avoided.104 Even though 
concussion lawsuits have targeted individuals in the past, larger-scale organizations are 
becoming targets101 making the development of policy and legislation imperative. One example 
of this is via the initiation of a Concussion Safety Protocol Committee by several conferences as 
part of the NCAA.101 This committee is tasked with reviewing each individual school’s written 
concussion protocol prior to participation in sport for that school year where schools can be 
asked to revise and resubmit until their protocol is deemed appropriate. This is ideal for creating 
a societal norm of concussion management, particularly considering most schools failed their 
initial submission during the first year of implementation. Even though the development of these 




2.2.2 Community and Organizational Burden 
 The next level of the SEF includes the community influence. As mentioned above, the 
NCAA has placed a high value of importance on the development of policies to aid in sport 
safety improvements, especially for concussions; however, the ultimate responsibility to protect 
student-athletes remains in the hands of the individual schools and employees.101,105 This places a 
primary portion of the financial and health burden on the community at large. The average cost 
of a visit to the emergency department in the United States is $985, making the fiscal 
implications of injury a major concern.106 If one multiplies this by the number of emergency 
department visits incurred by sport injury victims, there is an estimated $4.2 billion health care 
expenditure burden.107 Many unnecessary referrals are made to emergency departments where 
expensive scans, such as Computed Tomography or Magnetic Resonance Imaging, will not 
display concussions. This has a significant impact on the community in which injured athletes 
reside as this burden is not equal across the United States. For example, the northeast has been 
shown to have the lowest number of emergency department visits with the south having the 
highest.107 This also may be further influenced by the resources and factors within each 
community such as number of individuals participating in sports and access to onsite medical 
providers,107 like athletic trainers who may have the power to reduce financial burden by 
knowing when referrals to the emergency department are warranted and unavoidable. 
 The community burden also extends to athlete recovery from injury as individuals outside 
of an athlete’s immediate social network, such as team supporters and/or spectators control 
public approval, which is highly valued by certain athletes.108 Collegiate athletes that are starters 
often feel the most pressure from fans to continue playing while concussed although it is 
important to know if this is direct pressure, communicated openly, or the perception of pressure, 
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such as not wanting to let supporters down.109,110 This has been shown to be a real concern with 
concussion reporting behaviors in which if the athlete felt the fans did not want them to report an 
injury, they were less likely to do so.110 
2.2.3 Interpersonal Burden 
 The next level of the SEF explores the influence of injury on the interpersonal network of 
athletes, in which one primary mechanism is level of social support. Social support has been 
identified as a clear factor facilitating or inhibiting recovery from injury and/or illness.111–115 This 
level of support can provide a source of stress or distress after injury as well as an influencer of 
motivation during rehabilitation.115–119 Despite social support having a strong influence on 
recovery, those responsible for providing the support differ drastically depending on the type of 
injury experienced and setting in which the injury occurs. In a study completed by Yang et al.,120 
they found that the amount and sources of social support as well as an athlete’s satisfaction with 
the support differ after injury. The most dramatic increase was by athletic trainers, where support 
increased following injury, as did support from coaches, friends, and physicians (albeit at a much 
lower level) while there were decreases in support from family and counselors. One reason for 
this may be that in the collegiate population, injured athletes do not have as much access to their 
parents or counselors outside of the health care providers within the athletic department. 
 When athletes sustain concussions, there are many interactions with their interpersonal 
network including the reporting of the injury, reinforcement of the decision to report, and how 
that might influence their decision to report a future injury.110 For athletes, this could mean 
teammates or others who may approve or disapprove of their behavior such as parents and 
coaches. Previous research has found teammate or sport norms have an influence on the intention 
to report concussive symptoms which may also be influenced by those with access to valued 
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commodities such as playing time and money for school.110,121–123 Approximately 25 percent of 
athletes feel pressure from at least one source (teammates, coaches, parents, fans) to continue 
playing after sustaining a potential injury even without the direct presence or statement of 
displeasure.110 
2.2.4 Intrapersonal Burden 
 The final layer of the SEF involves the impact of injury on the individual athlete. Athletic 
injury has been shown to have a great deal of physical health (such as pain and loss of 
function)124,125 as well as psychological health (such as distress, anger, depression, anxiety, fear, 
and self-esteem) impacts.113,126–129 This overall impact is deemed health-related quality of life130 
in which injured athletes (either sidelined or limited participation) have deficits.131 The majority 
of previous research has focused on the physical burden of injury, but the inability to continue 
team participation can be distressing for coping with injury.132–134 One common assumption is 
that physical and psychosocial recovery from injury happen simultaneously;135 however, recent 
evidence would argue the opposite.136 Not only can psychosocial responses to injury exist after 
physical recovery, but they can in fact, hinder physical recovery as well.128,135,137 One of the 
primary difficulties for athletes after injury is the fact that competitive athletes may not return to 
their level of preinjury performance further escalating the pressure to be out of participation as 
little as possible.138,139 
 When an athlete is injured with a concussion, they are often removed from activity and 
told to rest. This might include not attending team activities or school. After a period of time, this 
may increase the amount of distress experienced by an athlete for not only not feeling well, but 
also being out of their routine and having a visible lack of support internalizing as pressure to 
return.26 Even more so, when athletes report experiencing multiple sport-related concussions, 
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their overall health-related quality of life may decline.140 Part of this may be due to lingering 
physical deficits and symptoms, such as headaches, but also the inability to live their daily life 
via concentrating in class, socializing with friends, or the development of depression.141,142 
2.3 Athletic Trainer Role in Sport Injury 
 As described above, sport-related injury can place a large burden on an individual, 
family, community, and society. An estimated eight percent of adolescents drop out of sport-
related activities annually because of injuries.143 In order to reduce the health burden of injury, it 
is important to utilize a multidisciplinary approach targeting all levels of the SEF including 
knowledge and attitudes of injury, rules within sport, policies for sport safety, and an 
individual’s behavior following injury.144,145 This approach has been taken over the past few 
years related to concussions. A strong focus has shifted from management to prevention 
including educational efforts,149,150,151 rule and policy changes,148,149 and behavior 
modifications150 of those predisposed to injury such as having a head-down tackling technique.  
One of the primary people positioned to initiate and influence all levels of the SEF on 
sport safety is the athletic trainer. Athletic trainers are defined as, “health care professionals who 
render service or treatment, under the direction of or in collaboration with a physician, in 
accordance with their education and training and the states’ statutes, rules and regulations.”52 
ATs have clinical and curricular expertise in domains of clinical practice addressing injury 
prevention, clinical evaluation and diagnosis, immediate care of injury and illness, and the 
treatment, rehabilitation, and reconditioning from injury.151 Athletic trainers have consistently 
worked in settings of sport such as youth leagues, public and private secondary schools, colleges 
and universities, and professional sports; however, recent additions to the AT setting include 
physician extender, clinical practice and hospitals, occupational or industry, and the military.31 
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Since athletic trainers work in a variety of settings and have access to all levels of the SEF, they 
are in a prime position to influence the prevention and management of injuries. 
2.3.1 Role in Injury Prevention 
 Many of the injuries occurring due to participation in athletics may be preventable or 
even predictable.152 Even though every level of the SEF has some role in injury prevention, the 
lowest responsibility of prevention should be placed in the hands of the individual (especially 
with adolescents) with the greatest responsibility lying in those with the most potential to effect 
change, such as policymakers.153 Injury and illness prevention have been a trademark of the AT 
profession as a way to reduce injury and shorten rehabilitation times resulting in less absence 
from school/work and lessened healthcare costs.30,154 ATs have a unique role as a substantial 
portion of their job relies on prevention of injury as well as re-injury.155 There are three types of 
prevention that athletic trainers might deliver including: primary, secondary, and tertiary. 
Primary prevention is defined as, “the first level of health care designed to prevent the 
occurrence of disease and promote health.”156 Secondary prevention is defined as, “the second 
level of health care, based on the earliest possible identification of disease so that it can be more 
readily treated or managed and adverse sequelae can be prevented.”156 Lastly, tertiary prevention 
is defined as, “the third level of health care, concerned with promotion of independent function 
and prevention of further disease-related deterioration.”156 Although ATs are well-positioned 
within all levels of the SEF to initiate injury prevention strategies, most are unfamiliar with how 
to influence prevention at the community and societal levels.154  
 Youth football participation has declined due to the fear of many parents and participants 
of sustaining a possible concussion and associated long-term sequelae.157 Although removing 
yourself from participation does reduce the risk of sustaining an injury, it also compromises the 
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ability to attain the many physiological, psychological, and social benefits that sports provide.158 
Previous efforts to reduce the burden of concussion at all levels have spanned from modifying 
behaviors, such as tackling techniques, to changing the rules of different sports in an attempt to 
reduce head impact exposure.8,144,159 Some of the specific methods used to do this include 
education,160 the use of equipment to decrease head impacts, and collision anticipation to prepare 
the body to absorb impacts more effectively.15,161 The primary prevention of concussion centers 
around the concept of limiting exposure to brain trauma through the use of equipment as well as 
legislation. Despite there being many advances in the equipment worn by athletes in a variety of 
sports, there is little evidence to suggest its benefit in reducing risk of concussion, although it 
may prevent superficial head injury.162 The majority of legislation focuses around rule changes 
and rule enforcement, including sportsmanship.158 In terms of secondary prevention, it is 
imperative to remove a potentially concussed individual from play immediately to receive a 
thorough medical evaluation due to the potential of sustaining additional impact and long-term 
damage.8,80,144,163 The primary method by which this is accomplished is via education to 
encourage athletes to disclose possible symptoms to a parent, coach, or healthcare provider.79  
It has been estimated that at least half of all concussions are not diagnosed, primarily due 
to the lack of reporting.79–83 As many concussion-related symptoms are not visible to the 
untrained eye, diagnosis is frequently contingent on the self-report of symptoms. One specific 
policy change aiding this is the inclusion of spotters in football (and other sports) allowing an 
independent AT in the replay booth to stop games in the event of a suspected head or neck 
injury.164 Tertiary prevention for concussion centers around the return-to-play timeline. As 
individuals who sustain one concussion are more likely to sustain another in a short period of 
time, it is vital to sequentially return an athlete to the playing field to prevent negative health 
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outcomes.8 Just as athletic trainers have a strong role in injury prevention, they are also trained to 
manage injuries after they occur. 
2.3.2 Role in Injury Management 
 Emergency care, clinical diagnosis, therapeutic intervention, and rehabilitation of injury 
are all aspects of an athletic trainer’s education.30 One unique aspect of ATs compared to other 
healthcare professionals is the management of patients who have experienced an injury but are 
continuing to participate in their sport to the best of their ability. Athletes who experience these 
non-time-loss injuries utilize athletic trainers and their services to help them continue to 
participate even while injured, preventing further injury.155 Unfortunately, this does not always 
lead to the easiest of decisions for athletic trainers who are attempting to perform a balancing act 
between allowing an athlete to continue participating (even if in a limited capacity) while not 
putting them at further risk of injury. As such, several athletic conferences at the collegiate level 
have implemented a rule stating that team medical personnel have autonomous and final 
authority in determining when an athlete returns to play from any injury.148 This is particularly 
important in regards to concussion which is often termed an “invisible” injury to those who have 
not been educated on the associated signs and symptoms. 
 Athletic trainers are in a prime position to take the lead on emergency care, clinical 
diagnosis, therapeutic intervention, and rehabilitation of concussions as they are often witness to 
the injury and have continual interaction with concussed athletes. ATs are educated on the signs 
and symptoms associated with concussion as well as “red flags” such as alterations in 
consciousness that would warrant immediate referral for a more serious condition. Once a 
diagnosis has been made, ATs need to collaborate with physicians, school personnel, coaches, 
and parents to ensure proper intervention and return to both academics and athletics. ATs can 
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serve as a liaison between all parties to balance rest and stress both cognitively and physically 
providing an optimal environment for athlete recovery.26,165 In order to manage concussions 
appropriately, athletic trainers must make a variety of decisions including when a participant 
needs to be removed, when they are ready to begin returning to the playing field, and when they 
are ready for unrestricted return, just to name a few. 
2.4 Injury-Related Decision-Making 
 Society often places sports and participation in sports on a pedestal. As such, it is 
imperative that societal accountability exist to balance the glorification of participation with the 
safety of its participants.158 The decision to return an athlete to the playing field is not always an 
easy one and it must weigh the risks of reinjury with the desires of the patient to return.166 As this 
decision is often pressure-filled, it can frequently pose a challenge to those with less years of 
experience, such as graduate assistant athletic trainers, who complete all coursework and have 
their professional certification but desire more autonomous experience while continuing their 
education and professional development.167 Depending on the setting in which the athletic trainer 
works, they may have ultimate authority to remove a participant or they may work with a 
physician on the sideline to remove someone from play. At the high school level, an AT may not 
be present at all practices and games in which a coach or a parent would take on the 
responsibility of athlete safety in the interim. Athletic trainers must make these decisions for a 
wide variety of injuries and illnesses in which they are given evaluation criteria for the decision 
of diagnosis and for the readiness to return. Despite this educational preparation, several factors 
may get in the way of making the most appropriate decision for a patient such as demographic 
factors (athlete and sport characteristics, school characteristics, media and community influence, 
and level of competition), injury/illness type, and the implications of decision-making (having to 
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justify decision, legal implications, role in decision-making).168 Lastly, being able to 
communicate the decision being made and how to collaborate with individuals throughout that 
process can often be a source of concern due to significant pressure from outside sources. These 
factors may lead to increased stress, burnout, or conflict, further compromising an athletic 
trainers’ ability to perform their role in decision-making appropriately.169 
2.4.1 Diversity of Settings 
 One of the primary demographic challenges influencing decision-making by athletic 
trainers and the pressure to make a particular decision is that of the diversity of settings in which 
they work.170 The education provided to ATs is the same regardless of which setting one takes a 
job in. The only difference in education relates to the clinical experiences. Despite the presence 
of regulations (making it the same), each preceptor or mentor will have a different approach. 
Athletic training students who have clinical rotations where they end up receiving a job offer or 
students who have mentors who go above and beyond the outlined duties of a preceptor may be 
better prepared for what lies ahead.171 However, this is not the case for every student. One 
potential setting difference that may influence decision-making is the level of adoption and 
implementation of preventative programs. Research, particularly related to concussions, has 
shown that even if provided with access to prevention programs, high poverty areas are less 
likely to actually implement these programs; thereby, increasing the burden on athletic trainers to 
maintain athlete health.172 Another potential setting difference influencing decision-making is the 
level of access to staff and further care. It has been shown that preventive services are rarely 
utilized by those in rural populations173–175 and the further away health care access, the less visits 
an individual will make.176 Therefore, athletic trainers employed in more rural settings may have 
increased roles for decision-making due to less access to specialists or other forms of care.  
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2.4.2 Diversity of Stakeholders 
  Creating a balance of sport participation and safety is an approach requiring buy-in from 
all involved stakeholders including equipment manufacturers, coaches, athletic trainers, 
physicians, game officials, governing bodies, parents, and the athletes themselves.158 Despite the 
typical interprofessional mindset of athletic trainers,177 not all members of the team are 
comfortable working in tandem. In order to best care for athletes and have optimal patient 
outcomes, members of the team must understand their role as well as the roles of others, which 
has previously been an issue for athletic trainers, leading to increased pressure for decision-
making.37,38,178–181 The attempt to meet expectations of administrators, coaches, and athletes, as 
well as others, simultaneously create a unique challenge for athletic trainers, as they are 
frequently treated as the “middle man.” Stress and pressure are heightened by competing 
obligations and expectations placed upon the AT which may impact their ability to perform their 
job in the most appropriate manner.182,183 
 With concussion, the stakeholders play a role in establishing a team’s culture and 
expectations of safety and/or concussion-related disclosure behaviors.79 By having stakeholders 
who encourage the reporting of symptoms, athletes are more likely to perform that behavior.184 
Even in the event of medical professional presence, concussion is an injury which relies on 
honesty and unity to recognize symptoms that may not always be the most visible. Therefore, if 
focus is diverted from medical personnel to a different injured athlete, or the coach is 
preoccupied by the game, teammates may have a role in the recognition of potential injury as 
well as other bystanders.79 More importantly than strictly having stakeholders, it is imperative to 
collaborate and communicate with them creating a multidisciplinary approach to the prevention 
and management of injuries.158 
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2.4.3 Communication and Collaboration 
 Interprofessional collaboration (IPC) takes the strengths of all individual members and 
combines them for a collective goal. In order for an athletic department to be successful, 
administrators, coaches, athletes, athletic trainers, and others all must engage in interpersonal and 
interprofessional interactions.185 This promotes workplace equity, patient safety, and effective 
communication.186–189 Crucial elements of IPC include having a common goal, shared 
knowledge, interactions over time, common understanding of each other’s role, and a symmetry 
of power.190,191 One way in which this can be achieved is via the concept of shared decision-
making fostering patient-centered care in which a variety of appropriate healthcare options can 
be weighed.192 Previous research has primarily focused on the physician-patient dyad without 
incorporating the values and opinions of others involved, such as family and other healthcare 
professionals.192 Generation of a team understanding of concussion-related injury and disclosure 
being a priority may be aided by the inclusion and involvement of IPC between coaches, 
athletes, athletic trainers, and team physicians. This may in turn improve and encourage 
communication between all parties when an injury does occur, thereby reducing pressure on the 
AT, since the foundation for understanding has been laid previously.79 Without proper 
communication and collaboration on medical decisions, athlete health may suffer due to 
miscommunication or detrimental relationships leading to contradicting recommendations or 
influence for athletes. 
2.5 Athletic Training Education 
2.5.1 Current Educational Format 
 Athletic trainers currently must graduate from an accredited bachelor’s or master’s 
professional-level program; however, this will change to an professional-level master’s degree 
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over the next several years.30,32 The hallmark of athletic training education follows a medical 
model in which students endure both academic curriculum as well as clinical rotations and 
training.30 Upon graduation, athletic trainers are also required to complete continuing education 
intended to promote new knowledge and skills related to updated research and clinical practice. 
By providing this requirement, ATs stay up-to-date in not only advancements in the field, but 
how to incorporate these advancements into their clinical practice.32 As opposed to being 
delivered in a classroom setting, continuing education may also be achieved by attending 
conferences or workshops and viewing online educational modules. 
2.5.2 Content of Education 
 Housed within the medical model, athletic training education focuses on a competency-
based approach for classroom and clinical advancement. The primary domains of clinical 
practice include: prevention, clinical evaluation and diagnosis, immediate and emergency care, 
treatment and rehabilitation, and organization and professional health and well-being.32 Within 
these competencies, students are required to be instructed on particular topics such as evidence-
based practice, psychosocial strategies and referral, professional development, and more. These 
topics may be covered within academic curriculum or clinical education experiences aimed at 
developing necessary clinical skills to be successful as an entry-level athletic trainer.193 This 
component is arguably the most important aspect of AT education as it allows students the 
opportunity to apply their knowledge learned in the classroom, but relies heavily on having a 
successful preceptor and mentor.194 Most athletic training students do not have much autonomy 
for decision-making while a student, hindering their ability to perform this behavior effectively, 
efficiently, and confidently upon graduation.170 
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 Specifically related to concussions, athletic training students are commonly taught about 
three main concepts: 1) concussion prevention, 2) concussion diagnosis, and 3) concussion 
management.195 Concussion prevention covers the legal aspects of concussion including state 
laws and best practice guidelines, education of athletes/parents/coaches, and equipment-related 
concerns. Concussion diagnosis covers the tools available to aid in diagnosing concussions such 
as neurocognitive exams, postural control assessments, and symptom inventories. They are also 
taught about the consequences of an individual returning to sport prior to the first concussion 
resolving, which may include second impact syndrome. Finally, athletic training students are 
taught about how to manage the injury once it occurs. This encompasses aspects of return-to-
learn as well as return-to-play. As described above, concussion-related prevention, diagnosis, 
and management are largely contingent on the presence of effective communicative and 
collaborative relationships. Without these relationships, athletic trainers’ jobs are more difficult 
and athlete health ultimately suffers. 
2.5.3 Areas of Educational Improvement 
 Studies suggest that newly certified athletic trainers are not as prepared for entry-level 
practice as they used to be.196–201 ATs are expected to immediately function with complete 
autonomy and make the appropriate decision all of the time; however, this experience of ultimate 
decision-maker is often new for entry-level ATs.167 This difficulty in transition-to-practice upon 
graduation from an educational program is not novel to athletic trainers. It has been researched in 
the physician202,203 and nurse population as well.204–207 The transition from being supervised 
consistently to functioning as an independent clinician can be stressful and therefore negatively 
impact patient care.203,204 As transition-to-practice interventions have been successfully applied 
in other populations, it may provide an opportunity for improvements in the transition for newly 
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credentialed athletic trainers. Upon interview, employers of ATs who were in entry-level 
positions described interpersonal communication, independent decision-making, initiative, 
confidence, and the ability to learn from mistakes as major sources of deficiencies, also 
supported by preliminary data.170,197,208 
2.6 Methodological Literature Review 
2.6.1 Applying the Integrated Behavior Model to Decision-Making 
 Within athletic training, and concussion specifically, there is not a single theoretically-
driven intervention to target decision-making behaviors around injury. As shown through the 
literature review above, the burden of sport-related injury and concussion cause a variety of 
issues that fit within public health practices at multiple levels of influence. This makes 
concussion an ideal scenario to implement an intervention driven by theory to improve athlete 
health via those who provide care to them, such as athletic trainers. The Integrated Behavior 
Model (IBM) encompasses both the Theory of Reasoned Action (TRA) and the Theory of 
Planned Behavior (TPB) with intention as the most important behavioral determinant.209 Apart 
from intention, IBM considers four primary factors resulting in behavioral performance 
including knowledge, salience, environmental constraints, and habit. An individual must have 
the knowledge to perform the behavior correctly. They must believe that conducting the behavior 
is a problem of importance.210 There should be as few environmental constraints as possible, and 
finally, they must create a habit of performing the appropriate behavior, therefore intention 
becomes less of a priority to determine behavior.211 Related to decision-making by athletic 
trainers, not all four factors are modifiable. For example, the environmental constraints described 
previously within athletics, such as setting and unpredictability of sport, are likely to influence an 
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ATs ability to make a decision, however, are inherent to being an AT and are much more 
difficult to alter. 
Outside of the four factors influencing behavior, there are also several constructs that 
influence the intention to perform said behavior. The main constructs of IBM include attitudes 
(experiential and instrumental), perceived norms (injunctive and descriptive norms), and 
personal agency (perceived behavioral control and self-efficacy).209 Experiential attitudes are the 
individual’s emotional response to performing the behavior, while instrumental attitudes refers to 
the beliefs of the outcomes of performing the behavior.211–213 Injunctive (or subjective) norms 
refer to what others think one should do and the individual’s motivation to comply with that 
belief. Descriptive norms are the perceptions about what others in the social network of the 
individual are doing, or the social identity of the culture.211,214–217 Personal agency specifically 
addresses the perceived control a person has over the behavior (such as factors that make it easy 
or hard) as well as their self-efficacy in performance of the behavior.218 
Related to decision-making, attitudes would address factors such as feelings associated 
with performing the behavior and the related consequences. Perceived norms and decision-
making would include whether or not an AT believes most ATs would make/approve of a 
particular decision, whether their referent group (i.e. administration, coaches, etc.) would 
make/approve of the decision, and how much weight an influencing individual has over making 
the decision. Lastly, personal agency would encompass the ATs’ perception of their ability to 
make the decision as well as their control in implementing the decision. In order to do this most 
effectively, athletic training programs must educate their athletic trainers how to pre-emptively 
address these influencing factors. Some programs emphasize establishing protocols and role 
responsibilities with coaches and other staff members while others never discuss the subject at 
34 
 
all. This quantity and quality of educational efforts regarding decision-making have a strong 
possibility of influencing future behavior. Without education about the influencing factors, 
athletic trainers may have poorer attitudes, less positive perceptions of their peers, and the 
perception of an inability to perform the behavior, thereby not implementing the most 
appropriate decision, even if they know it is necessary. 
 IBM has not been applied to sports medicine, although the individual components, TRA 
and TPB, have been used successfully to explain concussion reporting behaviors. Figure 2.2 is a 
schematic representation of the IBM and Table 2.1 includes the definitions of all IBM constructs. 
2.6.2 Applying the PRECEDE-PROCEED Planning Model to Decision-Making 
 Utilizing theory allows for identification of important constructs and factors for the 
problem of interest, although theory by itself does not always provide a process for development 
of the intervention. The purpose of the PRECEDE-PROCEED planning model is to guide the 
design, implementation, and evaluation of health behavior change interventions.219,220 This 
dissertation included only the PRECEDE aspect of the model due to the primary purpose being 
to design the intervention. Through application of PRECEDE, factors pertaining to athletic 
trainers and their ability to make complex, autonomous decisions, such as with concussion, can 
be identified and prioritized. We identified both behavioral and environmental determinants that 
may affect appropriate decision-making as well as pre-disposing, reinforcing, and enabling 
factors that may influence the selected determinants. We also identified factors at all levels of the 
SEF (intrapersonal, interpersonal, community, and society) that may influence the prioritized 
determinants, factors, and overall athlete health and well-being. Once the information was 
applied to the PRECEDE model, we created an appropriate and targeted multi-level intervention 
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for athletic training students to feel more comfortable and confident with healthcare 
communication for concussions. Figure 2.3 displays the PRECEDE planning model. 
2.7 Summary for Rationale 
 Injury-related decision-making, particularly for concussion, is difficult for athletic 
trainers at all levels of experience. Due to the lack of physical appearance and understanding by 
stakeholders of concussive injury, athletic trainers are often met by distrust from parents, 
coaches, and administrators in the decision to remove someone from the playing field. Apart 
from the initial decision to remove an athlete, roadblocks also exist for ATs during the return-to-
play process via pressure from the involved stakeholders, particularly due to it being a 
standardized process consisting of six steps that take time to go through, even if the athlete 
appears “fine” on the surface. Additionally, preparing and positioning athletic trainers to make 
these decisions aids in secondary concussion prevention efforts. 
Without the appropriate decision-making by qualified healthcare professionals, such as 
athletic trainers, patient outcomes ultimately suffer. To date, no study has proposed a way to 
close the gap between making these tough decisions and the even tougher concept of 
communicating the decision that is made along with collaborating effectively to improve athlete 
health. This study targeted this gap by developing an intervention focused on the 
communication/collaboration of healthcare decisions, specifically for concussions, for athletic 

















































































































CHAPTER 3: METHODS 
3.1 Research Design 
 This dissertation utilized a mixed methodological design resulting in a developed and 
piloted intervention targeting athletic training students’ decision-making concerning concussion. 
The Integrated Behavior model, previous literature, and preliminary data guided all surveys, 
interviews, and data interpretation. Figure 3.1 includes a conceptual model for the study. Aims 1 
and 2 (formative research) took place from April 2018-October 2018 and consisted of a 
convergent parallel mixed methods approach including: 1) certified athletic trainer surveys, 2) 
athletic training student surveys and interviews, and 3) athletic training educator surveys. Aim 3 
(development/pilot; October 2018-February 2019) included the building and pilot testing of the 
intervention. Figure 3.2 shows a detailed timeline for the study. 
3.2 Formative Research – Aim 1 
 Aim 1 included cross-sectional surveys developed based upon preliminary data, previous 
literature, and the IBM. Certified athletic trainers (Aim 1a) and athletic training students (Aim 
1b) completed separate survey instruments on their own time following a study recruitment 
email. Athletic training students (Aim 1b) also completed one-on-one phone interviews. 
Certified athletic trainers and athletic training students answered questions regarding their 
attitudes, norms, personal agency, salience, knowledge, and intentions towards concussion-
related decision-making. They also answered questions regarding their educational history for 
discussing communication and collaboration as well as whether or not they felt it was beneficial 





adjusted to reflect their current experience and/or observation compared to previous experience 
with decision-making. Interviews were conducted over the phone with athletic training students 
in this phase to determine what constructs students felt would be beneficial to include in the 
intervention as well as further insight into what affects decision-making. Certified athletic 
trainers completed interviews as part of preliminary research and therefore were not gathered 
during the dissertation period. 
3.2.1 Participants 
 Aim 1a: We solicited a list of all athletic trainers from the National Athletic Trainers’ 
Association (NATA) including certified athletic trainers at the secondary school (n=4,133), 
college/university (n=3,488), and graduate post-professional certified student (n=1,383) settings 
who graduated in or after 2012 (total certified n=9,004). 2012 was chosen as a cut-off, as 
educational standards changed significantly in that year. We also used the more recent (2012) 
cut-off to reduce recall bias. Potential participants were sampled from this list until attainment of 
as many completed survey responses as possible (at least 80% of items completed) to achieve 
sufficient power for the complex statistical model. Other than being a member of one of these 
groups, the only additional inclusion criteria was that the participant be at least 18 years old. 
Individuals with professional association with the NATA who indicated in the NATA database 
they were willing to receive emails, and self-identified into these respective groups were eligible 
to be selected. Procedures for sample selection from this available population are described in 
section 3.2.3. 
 Aim 1b: We solicited a list of all current athletic training students (total n=7,286) from 
the NATA including professional baccalaureate (n=6,388) and professional master’s (n=898) 





many completed survey responses as possible (at least 80% of items completed) to achieve 
sufficient power for the complex statistical model. Other than being a member of one of these 
groups, the only additional inclusion criteria was that the participant be at least 18 years old. 
Individuals with professional association with the NATA who indicated in the NATA database 
they were willing to receive emails, and self-identified into these respective groups were eligible 
to be selected. We also solicited an additional 15 individuals from survey responses (n=272) 
indicating interest of participation in future research to participate in follow-up phone interviews. 
Students were the only group solicited for interviews as a part of this dissertation because the 
research team previously collected preliminary data with certified athletic trainers. Inclusion 
criteria for phase one interviews required participants to be a member of a CAATE-accredited 
professional program (baccalaureate or master’s) and be in the final year of their program. 
Procedures for sample selection from this available population are described in section 3.2.3. 
3.2.2 Instrumentation and Variables 
 Two developed surveys served as the primary instrumentation for Aim 1: one for 
certified athletic trainers (Aim 1a; Appendix P) and one for athletic training students (Aim 1b; 
Appendix Q). The surveys were pilot tested for content validity by a total of 10 individuals (5 
certified athletic trainers, 5 athletic training students) who met inclusion criteria. A single 
interview protocol (Appendix A) for athletic training students served as the primary qualitative 
instrumentation for Aim 1b. 
 Surveys (Aims 1a and 1b): Surveys were created based upon preliminary data, theory, 
and previous literature, then applied via an adapted Dillman method including: careful ordering 
of questions, placement of clear definitions and explanations, shortening of survey, consistent 





constructs (attitudes, perceived norms, personal agency), external factors (communication/ 
collaboration, salience, knowledge), potential precursor variables (quantity and quality of 
healthcare communication educational experience), and intention of a certified athletic trainer (or 
athletic training student) to make an appropriate initial decision to remove a concussed athlete 
from participation according to best practice guidelines. In addition, open-ended questions were 
included to gauge qualitative perceptions of education received as well as factors influencing 
decision-making. Below is an outline of survey variables/constructs. A detailed description of all 
survey variables is listed in Table 3.1.  
 IBM Constructs: 
1. Attitudes toward making an appropriate concussion-related removal decision were 
measured by asking participants about the affective result of the behavior 
(experiential) as well as evaluation of performing the behavior (instrumental). 
a. Direct attitudes were calculated by summing fourteen items rated on a 7-point 
semantic differential scale for a possible range of 14-98. 
b. Indirect attitudes were calculated by averaging 24 weighted bipolar items for a 
possible range of -3 to +3. 
c. Direct attitudes were termed Total Attitudes and were the only variable 
entered into the model to predict intention. 
i. A higher score indicated more positive attitudes toward the intention to 
withhold an athlete from participation for a concussion. 
2. Perceived norms towards making an appropriate concussion-related removal decision 
were measured by asking participants about the belief of behavioral approval 





a. Direct norms were calculated by summing two bipolar items for a possible 
range of -6 to +6. 
b. Indirect norms were calculated by averaging 17 weighted bipolar items for a 
possible range of -3 to +3.  
c. Direct norms were termed Total Norms and were the only variable entered 
into the model to predict intention. 
i. A higher score indicated more positive norms toward the intention to 
withhold an athlete from participation for a concussion. 
3. Personal agency towards making an appropriate concussion-related removal decision 
was measured by asking participants about their ability to perform the behavior (self-
efficacy) and their perceived control over performance of the behavior (perceived 
behavioral control). 
a. Direct personal agency was calculated by summing 5 unipolar items rated 
from 1-7 for a total possible range of 5 to 35. 
b. Indirect personal agency was calculated by averaging 24 weighted bipolar 
items for a possible range of -3 to 3. 
c. Direct personal agency was termed Total Personal Agency and was the only 
variable entered into the model to predict intention. 
i. A higher score indicated greater personal agency toward the intention 
to withhold an athlete from participation for a concussion. 
 Peripheral Factors: 
1. Communication and collaboration was measured by two ordinal items including a 7-





themselves) to make appropriate concussion-related removal decisions as well as one 
continuous item of how many people the respective participant 
communicates/collaborates with. 
a. All three variables were dichotomized to reflect high vs. low preparedness 
(general and self) and high vs. low communication/collaboration experience. 
i. These three variables were then summed to create a continuous overall 
outcome of communication/collaboration where a maximum score of 3 
(range=0-3) indicated high preparedness and 
communication/collaboration experience. 
ii. This continuous variable for total communication/collaboration was 
the only variable entered into the model to predict intention. 
2. Salience was measured by a single item continuous scale (0-100) of the percentage of 
importance placed upon appropriate concussion-related removal decisions with the 
higher the percentage, the greater the importance. The outcome of total salience was 
the variable included in the model to predict intention. 
3. Knowledge of making an appropriate concussion-related removal decision was 
measured by asking participants about their knowledge of concussion-related 
symptomology and consequences. 
a. All items were rated on a unipolar scale of 1-4 from definitely is not a 
symptom (or consequence) to definitely is a symptom (or consequence). 






i. Six symptoms (difficulty with smell, difficulty with taste, black eye, 
bleeding from ear, bleeding from mouth, and chest pain) were reverse 
coded to reflect wrong answers. 
c. Two different types of consequences were measured including those that may 
happen from returning to play too soon as well as those that may happen from 
suffering multiple concussions. 
i. Four items were averaged to determine return-to-play consequences 
with skin rash and no bad things can happen being reverse coded to 
reflect wrong answers. 
ii. Five items were averaged to determine multiple concussion 
consequences with skin rash and no bad things can happen being 
reverse coded to reflect wrong answers. 
d. The outcome of total knowledge was calculated by summing symptom score 
(16-64), return-to-play consequence score (4-16), and multiple concussion 
consequence score (5-20) for a total possible range of 25-100. 
i. Total knowledge was the only variable entered into the model to 
predict intention. 
ii. A higher score indicated greater confidence in knowledge of 
symptoms and consequences. 
 Potential Precursors: 
1. Quantity of healthcare communication focus within professional-level athletic 





within the classroom and clinical settings, and total experience with making 
decisions. 
a. To calculate the outcome of quantity, three continuous variables were 
standardized and summed including the total number of curricular hours, total 
number of clinical hours, and total number of times experiencing the 
communication/collaboration of decisions. 
i. Total quantity was the only variable entered into the model to predict 
intention. 
ii. A higher score indicated greater quantity of educational focus related 
to healthcare communication. 
2. Quality of healthcare communication focus within professional-level athletic training 
curriculum was measured by the effectiveness and satisfaction with coverage of the 
topic by certified athletic trainers and athletic training students professional 
educational experience. 
a. Effectiveness and satisfaction were determined by a single item for each 
construct rated on a 7-point Likert scale. 
b. These items were then summed to calculate an overall measure of quality 
(range 2-14). 
i. Total quality was the only variable entered into the model to predict 
intention. 








1. Intention towards making an appropriate concussion-related removal decision was 
measured by asking participants about their likelihood of withholding a potentially 
injured individual in a variety of settings, situations, and presentations. 
a. Settings included on the sideline versus a clinic-based setting. 
b. Situations included practice, game, or time in season (pre-, in-, playoffs, off-) 
as well as the type of athlete (year in school, placement on team). 
c. Presentations included one symptom versus multiple (scenario), and pressure 
from external sources.  
d. 14 items (rated -3 to +3) were summed for a possible total score of 45 (range -
45 to +45). 
i. Total intention was the only variable entered as the outcome. 
ii. A higher score indicated better intention to remove a concussed 
individual from participation. 
 Interviews (Aim 1b Only): Qualitatively, open-ended survey questions were used in 
conjunction with the athletic training student interview protocol. The interview protocol was 
adapted from a preliminary study for certified athletic trainers based upon the IBM, expert 
opinion, and previous literature (Appendix B). It included questions such as their experiences of 
witnessing athletes being removed from play, their perceptions of their readiness to make these 
decisions, and their perceptions of what influences these decisions. 
3.2.3 Procedures 
 Prior to initiation of formative research, the research team obtained approval from the 





 Surveys (Aims 1a and 1b): In April of 2018, the research team solicited the participant 
list from the NATA including all certified athletic trainers and athletic training students meeting 
inclusion criteria described in section 3.2.1. Upon receipt of the potential participant list, the 
primary investigator (MCK) sent pilot emails containing the survey links to 60 randomly 
selected individuals (30 certified athletic trainers, 30 athletic training students) to test the survey 
distribution procedures and an additional content quality check. All surveys were delivered to the 
participants via email using the web-based program, Qualtrics (www.qualtrics.com). A reminder 
email was sent to all pilot participants after 2-weeks and pilot testing was closed 1 month from 
the date of the initial email. The survey distribution process was then revised based on the 
experiences of the pilot. 
 After pilot testing was completed, survey distribution for both certified athletic trainers 
and athletic training students occurred in three primary waves using sampling without 
replacement. We examined sample size half-way through each wave distribution and continued 
through the three waves until the end of the proposed sampling timeline. Figures 3.3 and 3.4 
outline the sampling numbers and waves. Figure 3.5 illustrates the timeline for each sampling 
wave. For each wave, certified athletic trainers and athletic training students were randomly 
sampled from their respective entire potential list, without replacement. In the first wave (May 
1st, 2018), emails containing the revised surveys were sent to 2,993 certified athletic trainers and 
2,419 athletic training students (Appendices C and D). Two reminder emails were sent every two 
weeks (May 15th, June 1st; Appendices E and F) with final closure of wave one on June 15th. The 
second wave began before the end of the first wave as we suspected not many individuals would 
respond during weeks 4-6 (June 1st-15th). The second wave of survey emails was sent to 2,991 
certified athletic trainers and 2,419 athletic training students on June 1st, 2018. Again, reminders 
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were sent on June 15th, and July 1st for a total open period of 6 weeks. The third wave was sent to 
2,990 certified athletic trainers and 2,418 athletic training students on July 1st, 2018. Two 
reminders were sent on July 15th and August 1st. An additional wave was sent to all possible 
participants due to low sample size on August 15th. All survey waves were completed and closed 
by September 5th, 2018. For participants selecting to enter their name and email address, 50 $10 
gift cards were raffled off for certified athletic trainers while 20 $10 gift cards were raffled off 
for athletic training students. 
Aim 1b Interviews: Simultaneously during survey distribution, athletic training students 
were recruited to participate in interviews examining their thoughts, perceptions, and experiences 
with decision-making related to concussions. The primary investigator used the list of 
participants interested in follow-up interviews (indicated on the athletic training student survey) 
to purposively sample professional-level (baccalaureate and master’s) students in the final year 
of their athletic training program via email (Appendices G and H). A total of 15 phone 
interviews (9 baccalaureate, 6 master’s) were completed lasting approximately 30-45 minutes 
each. The interviews consisted of 13 open-ended questions that were semi-structured in nature to 
allow for the interviewer to clarify responses. A preliminary study exploring these factors in 
certified athletic trainers guided the interview protocol for this phase (Appendix B). Interviews 
were audio recorded and transcribed verbatim using a transcription company (Dictate2Us). The 
primary purpose of these interviews was to supplement preliminary data and assess factors 
influencing decision-making as perceived by athletic training students. 
3.2.4 Analyses 
Quantitative (Aims 1a and 1b): This aim examined both direct and indirect effects of the 
following variables on the intention of certified athletic trainers (Aim 1a) or athletic training 
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students (Aim 1b) to remove a concussed individual from play: attitudes, perceived norms, 
personal agency, communication/collaboration, salience, knowledge, quantity of healthcare 
communication education, and quality of healthcare communication education. Separate models 
were run for certified athletic trainers and athletic training students. 
The direct and indirect relationships of all variables were examined using multiple 
structural equation modeling via MPlus Version 8 with an a priori alpha level of 0.05. Gender, 
setting, and degree were categorical variables with all others being continuous (age, total 
attitudes, total perceived norms, total personal agency, total communication/collaboration, total 
salience, total knowledge, total quantity, total quality, and total intention). There is no gold 
standard for conducting prospective structural equation modeling power analyses;223 however, 
there are respected guidelines which were followed including: 1) use of a simplified model 
(Figure 3.6), and 2) approximately 75-100 participants per mediating variable.224  
The parameters in the multiple group structural equation models were estimated using the 
maximum likelihood method. Indirect effects were tested using the Sobel method.225 
Bootstrapped standard errors with 100 draws were used to test significance due to the potential 
of the Sobel method overestimating normality of the indirect effect.226 The order of variable 
entry in the model was based on the hypothesized path (Figure 3.7). Specifically, attitudes, 
perceived norms, personal agency, communication/collaboration, salience, and knowledge were 
entered first as they were expected to be the most proximal predictors of intention. The effects of 
potential precursors on intention were expected to be mediated by the primary IBM constructs 
(attitudes, perceived norms, personal agency) as well as the external factors 





evaluate goodness of fit (i.e., chi-square, root mean square error of approximation (RMSEA), 
and comparative fit index (CFI)). 
 Qualitative (Aims 1a and 1b): Aim 1 qualitative data (athletic training student interviews 
(Aim 1b) and open-ended survey questions (Aim 1a & 1b) used a consensual qualitative research 
(CQR) tradition encompassing four progressive stages. The first stage identified initial code 
domains or key words. The second extracted core ideas from each domain such as categories. 
The third stage utilized cross-analyzation of multiple interviews to finalize categories and 
themes. Lastly, the fourth stage established the frequency of data presenting in each category and 
theme. This process utilized a multi-person research team and relied on the process of 
consensus.228 Once multiple interviews were transcribed, the 4-person research team individually 
coded for stages one and two. The research team then met to reconvene and come to consensus 
about the individually developed themes and categories creating a codebook. Researchers coded 
the remaining interviews individually according to the consensus codebook. The research team 
came back together to discuss coding decisions until consensus was reached. Frequency was 
divided into four descriptions: 1) general, 2) typical, 3) variant, or 4) rare.228 Within this 
particular study, a category/theme was considered general if it applied to at least 14 participant 
cases (all but one), typical if it applied to 8 or more of the cases (more than half), variant if it 
applied to less than 8 of cases (less than half), or rare if it only pertained to 1 or 2 cases (just a 
few). 
3.3 Formative Research – Aim 2 
 Aim 2 consisted of a single survey for athletic training educators developed based upon 
preliminary data, previous literature, and the IBM. Athletic training educators completed the 





(MCK). Athletic training educators were surveyed regarding their respective program’s current 
focus on healthcare communication/collaboration. Specifically, these surveys examined 
strategies used for discussing communication/collaboration and decision-making as well as the 
implementation of these constructs within their respective ATPs. 
3.3.1 Participants 
 We generated a list of all professional-level athletic training education program directors 
(n=392; professional baccalaureate = 296, professional master’s = 96) which were freely 
available from the Commission on Accreditation of Athletic Training Education 
(www.caate.net). The inclusion criteria for these individuals required having the role of a 
program director (as opposed to professor or clinical education coordinator) in a professional-
level athletic training program (either baccalaureate or master’s) and that they are no longer 
working clinically as an athletic trainer. Procedures for sample selection are described in section 
3.3.3. 
3.3.2 Instrumentation and Variables 
 One developed survey for athletic training educators served as the primary 
instrumentation for Aim 2 (Appendix R). A total of 5 athletic training educators who met 
inclusion criteria pre-tested the survey instrument for face and content validity. For athletic 
training educators, surveys included both closed- and open-ended questions geared towards the 
extent to which their current ATPs focused on healthcare communication to prepare athletic 
training students for concussion-related decision-making as well as general attitudes towards 
decision-making, salience, and concussion-related knowledge. Open-ended questions were 
primarily used as elaborations of rated items to provide context. Quantity, quality, salience, and 





3.2.2). Attitudes were more general than in Aim 1 as athletic training educators are not actively 
making clinical decisions and are described below. 
1. General Attitudes toward making an appropriate injury removal decision were briefly 
measured by asking participants about the consequences of poor decision-making and 
how good/bad it is to make each type of decision. 
a. All items were rated on a 7-point unipolar scale 
b. General attitudes were calculated by summing six total items for a possible 
range of 6-42. 
i. A higher score indicated more positive attitudes toward the intention to 
withhold an athlete from participation for an injury. 
3.3.3 Procedures 
 For athletic training educators, potential participants were identified by the PI (MCK) 
using freely available information on the Commission on Accreditation of Athletic Training 
Education website (www.caate.net). All program directors for professional athletic training 
programs (baccalaureate and master’s) were placed into an email list of potential participants 
(n=392). In April of 2018, the PI (MCK) sent emails containing the survey links to 6 randomly 
sampled individuals (3 professional baccalaureate program directors, 3 professional master’s 
program directors) to test the procedures as well as confirm face/content validity. All surveys 
were delivered to the participants via email using the web-based program, Qualtrics 
(www.qualtrics.com). A reminder email was sent to all pilot participants after 2-weeks and pilot 
testing was closed 1 month from the date of the initial email. The survey was then revised 





After pilot testing was completed, mass survey distribution occurred via email (Appendix 
I). Surveys were sent to all 392 program directors at the same time of wave one for certified 
athletic trainers and athletic training students (May 1st, 2018; Figure 3.5). The athletic training 
educator survey was open for a period of 3 months (May 1st-August 1st, 2018) with reminders 
(Appendix J) sent every two weeks (May 15th, June 1st, June 15th, July 1st, July 15th, August 1st) 
on the same schedule as for Aim 1. The survey was closed for completion on August 15th, 2018. 
For participants selecting to enter their name and email address, 30 $20 gift cards were raffled 
off for athletic training educators. 
3.3.4 Analyses 
 Athletic training educator surveys encompassed both quantitative and qualitative analyses 
to describe the current focus of healthcare communication within athletic training education. 
Specifically, the use of means, frequencies, and correlations assessed this focus. Means/medians 
were calculated for all continuous variables (age, general attitudes, quantity, quality), whereas 
frequencies (and percentages) were calculated for categorical variables (gender, type of 
program). Due to non-normally distributed data, Spearman’s rank correlations were calculated to 
determine relationships between attitudes and quantity, attitudes and quality, and quantity and 
quality. Significance, strength, and direction were all reported for each correlation using an a 
priori alpha level of 0.05. Wilcoxon-Rank-Sum tests were used to identify differences between 
type of program and quantity, type of program and quality, and type of program and attitudes. 
All open-ended questions were analyzed according to the CQR approach described in detail in 
Aim 1. A joint display analysis then compared both quantitative and qualitative data for athletic 
training educators outlining the current focus of healthcare communication within athletic 





3.4 Intervention Development and Pilot – Aim 3 
 Following completion of formative research data collection, the research team conducted 
quantitative and qualitative analyses as described in section 3.2 to determine factors influencing 
decision-making related to concussions for athletic trainers. These factors from Aims 1 and 2 
determined intervention targets for appropriate decision-making for concussion-related 
decisions, thereby achieving Aim 3. Athletic training students were chosen as the main 
educational target as they are still developing into autonomous decision-makers and are learning 
how to be effective clinicians. By intervening prior to autonomous decision-making, we have the 
ability to prevent future athletic trainers from experiencing ineffective decision-making related to 
concussions. According to preliminary data, being able to make autonomous medical decisions is 
not possible as a student, and efforts need to be made to enhance decision-making prior to 
complete autonomy. The specific representation of concussion-related decision-making was also 
chosen according to preliminary data, which highlighted the often misunderstood injury, 
including communication deficits and pressure to not remove an athlete from play. 
3.4.1 Participants 
 Intervention Pilot: Pilot testing of the designed intervention occurred with athletic 
training students (n=37) from two state professional athletic training programs [one 
baccalaureate (n=14), one master’s (n=23)]. These programs were selected based upon 
geographical proximity to the research team as well as established relationships with the external 
institutions allowing for ease of access. These students attended the developed intervention 
workshop and completed pre- and post-test surveys to determine the effectiveness of the material 





the respective athletic training education program in good standing and be a minimum of 18 
years of age. Participants consented to participate within the intervention. 
3.4.2 Instrumentation and Variables 
 Intervention Content Development: The intervention was grounded in preliminary data 
and previous literature, then developed via the PRECEDE Planning Model. Figure 7.1 depicts 
mapping of the intervention onto PRECEDE with a Logic Model. Specifically, factors 
influencing decision-making and things currently certified athletic trainers wish they knew prior 
to entering the workforce guided content development. Specific content within each topic was 
gathered from available resources including expert opinion, current literature, and best practice 
guidelines. Suggested methods for learning as indicated by the surveys and interviews, guided 
intervention delivery although intervention formatting was pre-established by the research team 
based upon current educational format and expertise.  
 The format of the intervention was a single or multi-day (two) workshop where the PI 
(MCK) went to the external institution to deliver to athletic training students. The first portion of 
the workshop included pre-tests (described below) and educational content regarding the current 
state of sports concussion and communication/collaboration strategies. The purpose of each 
educational content area was to improve communication and collaboration for a holistic 
approach to athlete healthcare. The second portion of the workshop consisted of putting the 
educational content into practice via role playing of different scenarios taking turns allowing a 
student to make the decision / deliver the information including a difficult (related to concussion) 
as well as a less difficult situation (related to concussion). Other athletic training students were 
asked to role play sport stakeholders to act out scenes and provide feedback. Interdisciplinary 





for future success. The final portion of the workshop included post-tests to determine 
effectiveness of the intervention. The designed intervention content used for pilot testing can be 
found in Appendices L, M, N, and S. 
 Intervention Pilot for Refinement: Pilot testing used two surveys for instrumentation 
including both closed and open-ended questions in a pre-test and post-test format. Both sets of 
testing examined concussion-related knowledge, general attitudes, personal agency, and 
intentions of athletic training students, within their respective athletic training program, to make 
appropriate medical decisions to initially withhold an athlete from a concussion. Specifically, for 
the post-test, general questions were also asked related to completion of the intervention itself. 
1. Attitudes toward making an appropriate concussion-related removal decision were 
measured by asking athletic training students about the affective result of the behavior 
(experiential) as well as evaluation of performing the behavior (instrumental). 
a. Direct attitudes were calculated by summing fourteen items rated on a 7-point 
semantic differential scale for a possible range of 14-98. 
b. Indirect attitudes were calculated by averaging 24 weighted bipolar items for a 
possible range of -3 to +3. 
c. Direct attitudes were termed Total Attitudes and were the only variable used 
for analysis. 
i. A higher score indicated more positive attitudes toward the intention to 
withhold an athlete from participation for a concussion. 
2. Personal agency towards making an appropriate concussion-related removal decision 





efficacy) and their perceived control over performance of the behavior (perceived 
behavioral control). 
a. Direct personal agency was calculated by summing 5 unipolar items rated 
from 1-7 for a total possible range of 5 to 35. 
b. Indirect personal agency was calculated by averaging 24 weighted bipolar 
items for a possible range of -3 to 3. 
c. Direct personal agency was termed Total Personal Agency and was the only 
variable used for analysis. 
i. A higher score indicated greater personal agency toward the intention 
to withhold an athlete from participation for a concussion. 
3. Intention towards making an appropriate concussion-related removal decision was 
measured by asking participants about their likelihood of withholding a potentially 
injured individual in a variety of settings, situations, and presentations. 
a. Settings included on the sideline versus a clinic-based setting. 
b. Situations included practice, game, or time in season (pre-, in-, playoffs, off-) 
as well as the type of athlete (year in school, placement on team). 
c. Presentations included one symptom versus multiple (scenario), and pressure 
from external sources.  
d. 14 items (rated -3 to +3) were summed for a possible total score of 45 (range -
45 to +45). 
i. A higher score indicated better intention to remove a concussed 





4. General intervention perceptions (post-test only) assessed the extent to which 
athletic training students felt participation in the intervention was effective and useful. 
They also asked open-ended questions regarding feedback for refinement. 
3.4.3 Procedures 
 Intervention Content Development: Prior to completion of formative research, the 
research team outlined the overall format of the intervention. Upon conclusion of formative 
research analyses, the research team filled in the actual intervention content according to factors 
influencing decision-making, what certified athletic trainers wish they knew prior to entering the 
workforce, and the desired learning methods/content of athletic training students and educators. 
The intervention was developed over a period of four months (August 2018-November 2018) 
with the final intervention ready for pilot testing by December 1st, 2018. 
 Intervention Pilot for Refinement: For pilot testing, the PI (MCK) traveled to each 
institution. One on two separate dates in January, and the other on two separate dates in February 
of 2019. Prior to arrival, institutional staff were provided with a brief outline of the intervention. 
Upon arrival, the PI met with the program director and all students were provided with an 
explanation of the purpose of the intervention at which point they consented. Then, the PI 
administered pre-tests to all students to examine their general attitudes and intentions toward 
making the decision to remove an individual from participation for a concussion. The first 
section of the workshop consisted of educational content regarding the current state of sports 
concussion as well as communication/collaboration strategies. Students were asked to role play, 
rotating acting as an athletic trainer, athlete, coach, and parent.   
 The purpose of each respective educational content area was to better communicate and 





presentations were complete, the workshop allowed students to put what they learned into 
practice via role playing of different scenarios allowing the student to make the decision and 
deliver the associated information. First, students were given a situation in which the concussed 
athlete had multiple symptoms, an obvious injury mechanism, and stated that they did not feel 
well. In addition, this athlete was a high-school football player prior to the start of football 
season. The idea behind this being first was that the decision is often easier to 
make/communicate due to the presence of multiple signs and symptoms as well as less athlete 
and event-based factors making the decision more difficult.  
Next, students were given a concussion situation in which injury presentation was more 
controversial, including few signs and symptoms, disordered eating, and significant external 
pressure. This allowed them the opportunity to practice more difficult conversations with athletic 
training staff, coaches, and other healthcare professionals and obtain their feedback from these 
individuals. After each role-played conversation (athletic trainer to athlete, athletic trainer to 
coach, athletic trainer to parent), the group debriefed to discuss what strategies worked well, 
what could have been done better, and how to apply these lessons to real-life situations. To end 
the workshop, students were given the same survey as a post-test to examine any differences in 
concussion-related knowledge, general attitudes, personal agency, and intentions based on 
completion of the workshop as well as intervention feedback for future refinement. 
3.4.4 Analyses 
 Intervention Pilot for Refinement: Pilot testing of the intervention was conducted to 
determine effectiveness for athletic training students’ knowledge, attitudes, personal agency, and 
intentions toward removal of athletes from play for concussion-related decisions. In order to do 





analyses for Aim 3 were conducted in SAS v9.4 with an a priori alpha level of 0.05. The 
research team conducted 2x2 mixed model ANOVAs to assess pre-/post-test differences between 
the two athletic training programs (professional baccalaureate vs. professional master’s) on 
knowledge, attitudes, personal agency, and intentions to make appropriate concussion-related 





Table 3.1. Variables by Aim 
Aim Intermediate Variables Type Calculation Model Variables Type 
1. To identify the 












precursor variables on 
intention to make 
appropriate initial 
decisions to remove 
concussed athletes 
from participation. 
Attitudes: Total Attitudes 
 





- Direct* Sum of 14 items 
o Experiential Ordinal (1 to 
7) o Instrumental 
- Indirect Avg. of 24 weighted 
indirect items o Experiential Ordinal (-3 to 
+3) o Instrumental 
Perceived Norms: Total Perceived 
Norms 
 
= Direct Norms 
Continuous 
 
Range =  
-6-6 
- Direct* Sum of 2 items 
o Subjective Ordinal (-3 to 
+3) o Descriptive 
- Indirect Avg. of 17 weighted 
items o Subjective Ordinal (-3 to 
+3) o Descriptive 
Personal Agency: Total Personal 
Agency 




Range =  
5-35 
- Direct*  Sum of 5 items 
o PBC Ordinal 1 to 7) 
o Self-Efficacy 
- Indirect  Avg. of 24 weighted 
items o PBC Ordinal (-3 to 









Range =  
0-3 
- Preparedness Ordinal (1 to 
7) 
Sum of 2 
dichotomized items 
- Experience Continuous Single dichotomized 
item (median split) 
Salience Continuous Single item Total Salience Continuous 
 








Knowledge: Total Knowledge 
 







- Symptoms Ordinal (1 to 
4) 
Sum of 16 items 
- RTP Consequences Sum of 4 items 
- Multiple Concussion 
Consequences 
Sum of 5 items 
Quantity: Single item (3 total) Total Quantity 
 





Range =  
0-X 




Quality: Single item (2 total) Total Quality 
 




Range =  
2-14 
- Effectiveness Ordinal (1 to 
7) - Satisfaction 
Intention: Total Intention 
 





Range =  
-45-45 
- Settings Ordinal (-3 to 
+3) 
Sum of 2 items 
- Situations Sum of 10 items 
- Presentations Sum of 2 items 
















Aim Intermediate Variables Type Calculation Analysis 
Variables 
Type 
2. To describe athletic 
training educators’ 
perceptions of 




level athletic training 
education. 
Attitudes: General Attitudes 
 




Range = 7-28 
- Consequences Ordinal (1 to 7) 2 total items 
- Difficulty 2 total items 




Knowledge: Total Knowledge 
 








- Symptoms Ordinal (1 to 4) Sum of 16 items 
- RTP 
Consequences 




Sum of 5 items 
Quantity: Single item (3 total) Total Quantity 
 





Range = 0-X 




Quality: Single item (2 total) Total Quality 
 




Range = 2-14 













Aim Intermediate Variables Type Calculation Analysis 
Variables 
Type 
3. To design a theory-





students to improve 
their intentions toward 
making appropriate 




Attitudes: Total Attitudes 
 
= Direct Attitudes 
Continuous 
 
Range =  
14-98 
- Direct* Sum of 14 items 
o Experiential Ordinal (1 to 
7) o Instrumental 
- Indirect Avg. of 24 weighted 
indirect items o Experiential Ordinal (-3 to 
+3) o Instrumental 
Personal Agency: Total Personal 
Agency 




Range =  
5-35 
- Direct*  Sum of 5 items 
o PBC Ordinal 1 to 
7) o Self-Efficacy 
- Indirect Avg. of 24 weighted 
items o PBC Ordinal (-3 to 
+3) o Self-Efficacy 
Intention: Total Intention 
 





Range =  
-45-45 
- Settings Ordinal (-3 to 
+3) 
Sum of 2 items 
- Situations Sum of 10 items 
- Presentations Sum of 2 items 
General Intervention Questions (Post-test only): Total Effect 
 




Range =  
2-14 
- Usefulness Ordinal (1 to 
7) 
Single item 
- Effectiveness Single item 







Table 3.2. Data Analyses by Aim 
 
 
Aim Variables Analyses 
1. To identify the paths of influence for 
Integrated Behavior Model constructs 
(attitudes, perceived norms, personal 
agency), peripheral factors (communication/ 
collaboration, salience, knowledge), and 
healthcare communication precursors on 
intention to make appropriate initial 
decisions to remove concussed athletes 
from participation. 
DV: Total Intention 
 
IV: Total Attitudes, Total 
Perceived Norms, Total 
Personal Agency, Total 
Salience, Total Knowledge, 
Total 
Communication/Collaboration, 
Total Quantity, Total Quality 
Structural Equation Models (one model using total quantity 
as the precursor and one model using total quality as the 
precursor for each group; 4 models total) 
 
Path Analysis using a multiple mediation model for: 
- Certified athletic trainers (Aim 1a) 
- Athletic training students (Aim 1b) 
 
Precursors (n=2): Total Quantity, Total Quality 
Mediators (n=6): Total Attitudes, Total Perceived Norms, 
Total Personal Agency, Total Salience, Total Knowledge, 
Total Communication/Collaboration 
Outcome: Intention 
2. To describe athletic training educators’ 
perceptions of quantity and quality of 
healthcare communication focus within 
professional-level athletic training 
education. 
Variables of interest include: 
Total Quantity, Total Quality, 
Total Salience, Total 
Knowledge, General attitudes 
Frequencies and percentages for categorical variables 
Means (and standard deviations) for all continuous variables 
- Total Quantity 
- Total Quality 
- General Attitudes 
Correlations between: 
- Total Quantity and General Attitudes 
- Total Quality and General Attitudes 
- Total Quantity and Total Quality 
a. To describe relationships between total 
quantity, total quality, and general attitudes. 
b.  To describe program-type 
(Undergraduate vs. Graduate) differences in 
total quantity, total quality, and general 
attitudes. 
DV: Total Quantity, Total 
Quality, General Attitudes 
 
IV: Type of Program 
Independent Samples T-Tests:  
- Type of Program and Total Quantity 
- Type of Program and Total Quality 
Type of Program and General Attitudes 
3. To design and pilot a theory-based 
intervention for healthcare communication 
among professional-level athletic training 
students to improve their intentions toward 
making appropriate medical decisions to 
remove concussed athletes from 
participation. 
DVs: Total Attitudes, Total 
Personal Agency, Total 
Intention (pre-/post-test) 
 
IV: Pre-Post Test and Program 
Type (Undergraduate vs. 
Graduate) 
2 (pre-post) x 2 (Undergraduate vs. Graduate) Mixed Model 
ANOVAs for each pre-/post-test outcome of interest 
 
Descriptive statistics (means and standard deviations) for 
general intervention perceptions 
Structural Equation Models (one model using total quantity 




























Figure 3.3. Certified Athletic Trainer Sample 








Figure 3.4. Athletic Training Student Sample 

















Figure 3.6. Simplified Model for Power Analysis of the Path Analysis








































CHAPTER 4 - SPECIFIC AIM 1A OVERVIEW, RESULTS, AND DISCUSSION 
4.1 Overview and Background 
Concussions are a relatively common, but complex injury constituting nearly 15% of all 
sport-related injuries.9,229 These injuries are due to trauma to the head and/or body and result in 
various neurological deficits, including cognitive, balance, and symptom changes.8 As such, 
concussive injuries impact athletic performance, school performance, and social interactions.140–
142 Therefore, appropriate injury management by trained healthcare professionals is imperative to 
reduce additional burden. Athletic trainers (ATs) are recognized allied health providers with a 
particularly unique position. Given the breadth and depth of their education, they are situated to 
take a leadership role in injury prevention, emergency care, clinical diagnosis, therapeutic 
intervention, and rehabilitation of concussions. Positioning is in part due to their ability to 
witness the injury and have continual interaction with concussed athletes, but also their 
educational competency specific to concussive injuries. In particular, they can aid in the primary 
(preventing concussions from ever happening), secondary (reducing the immediate 
consequences), and tertiary (reducing the long-term burden) prevention of concussions within 
various sports settings.156 The presence of ATs has been shown to not only improve concussion 
reporting, but also post-injury concussion management.230 
The decision to withhold an athlete from participation due to injury can pose a challenge 
to healthcare professionals due to conflicting expectations and experiences.158,166 Previous 
literature supports that nearly two-thirds of sports medicine clinicians have felt pressure to 
prematurely return a concussed athlete to the playing field.110 These pressures have been 
particularly evident in recent media and news outlets highlighting negative patient outcomes (i.e. 
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athlete death) resulting from a lack of appropriate care.42 Preliminary data conducted by the 
research team suggests the struggle of making appropriate concussion-related decisions is due to 
a lack of effective communication and collaboration (Kay, UNC-Chapel Hill, unpublished 
observations, 2017). The extent to which communication and collaboration, as well as other 
factors, affect an AT’s ability to make appropriate decisions is unclear and is therefore the 
primary focus of this investigation. ATs may be less likely to act upon an appropriate decision 
about concussions during stressful situations when their intentions are met with competing 
influence. Inappropriate decisions place athletes at further risk of injury and can negatively 
impact their overall health. As such, a sound theoretical framework incorporating the complexity 
of factors that may influence decision-making is needed. 
The Integrated Behavior Model (IBM) provided deductive context to this study using 
intention as the outcome of interest as it is a strong proxy to actual behavior.231 Within the IBM, 
there are several proposed constructs that influence intention including: 1) attitudes, 2) perceived 
norms, and 3) personal agency. Additional factors are proposed to influence intention including: 
1) knowledge, 2) salience, 3) environmental constraints, and 4) habit.209 Within athletic training
specifically, some factors are difficult to identify and modify due to the nature of sport (i.e. 
environmental constraints and habit); therefore, they are not a focus in this study. 
There is currently a need for pragmatic and evidence-based interventions to improve AT 
decision-making and confidence concerning concussion in an effort to decrease subsequent harm 
following concussion in student-athletes and to promote long-term health and quality of life. 
However, to date, no studies have examined the factors that could be targeted in such an 
intervention to improve job effectiveness; rather, studies have focused on AT health,44,232 which 
may in turn affect job effectiveness. The purpose of this study was to identify factors which 
impact certified athletic trainer’s intention to make appropriate initial decisions to remove a 
concussed athlete from participation. We hypothesized that four types of factors would impact 
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these intentions including: 1) educational precursors (quality and quantity of educational focus 
on healthcare communication), 2) demographic precursors (age, gender, educational degree, 
employment setting), 3) intermediate theory-based constructs (attitudes, perceived norms, 
personal agency), and 4) intermediate external factors (knowledge, salience, 
communication/collaboration practices). 
4.2 Study Sample 
The research team obtained a list of 8,974 certified athletic trainers working in the high 
school or collegiate setting from the National Athletic Trainers’ Association (NATA). Of those 
initially surveyed, a total of 1,369 (15.3% response rate) responded. The research team obtained 
approval from the University of North Carolina Institutional Review Board prior to initiation of 
survey distribution. All surveys were delivered to participants via email using the web-based 
program, Qualtrics (www.qualtrics.com). Survey distribution consisted of three waves using 
random sampling without replacement over the summer of 2018. Two reminder emails were sent 
every two weeks with each respective wave for a total open period of 6-weeks per wave. An 
additional reminder was sent to all potential participants upon conclusion of the three waves. 
Questions were built into the Qualtrics survey to verify inclusion criteria described earlier. 
Individuals determined to be ineligible by those questions were automatically prohibited from 
completing the survey. 
Upon verification of inclusion criteria (registered with the NATA and certified in or after 
2012), 1,029 individuals qualified for survey completion (age=26.0 ± 3.7 years). The sample was 
primarily Caucasian (n=922, 90.6%) and female (n=724, 71.1%), consistent with the larger 
population,40 with diverse geographical representation. In addition, the majority of participants 
held a masters (n=591, 58.2%) or bachelors (n=402, 39.6%) as their highest earned degree, had 
an average years of experience of 3.1 years (±1.8), served as the assistant or associate athletic 
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trainer (n=344, 34.2%), and worked under an athletic department reporting structure (n=720, 
72.1%). The athletic trainers within this study worked in high school (n=519, 50.8%) and 
collegiate (n=502, 49.2%) settings with a diverse representation of non-contact, contact, and 
collision sport experience. 
4.3 Measures 
A cross-sectional survey examined factors associated with the intention to make 
concussion-related decisions by developing measures related to: precursor variables (quality and 
quantity), mediator variables (theory-based: attitudes, perceived norms, personal agency; 
external factors: knowledge, salience, communication/collaboration), and demographic 
mediators (age, gender, educational degree held, and employment setting). Additionally, the 
measures were specifically designed according to IBM recommendations.231 Although some of 
the measures used were single- or few-item measures that may not appreciate the full complexity 
of the constructs, many argue that these measures demonstrate similar predictive validity to 
multi-item scales.233,234 The designed survey instrument was pilot tested with 15 certified athletic 
trainers for face and content validity. Operational definitions for each construct are outlined 
below. Questions per survey construct can be found in the Appendix O. 
Quality of healthcare communication educational focus was assessed using two summed 
items (7-point Likert scale; range 2-14) with a higher score indicating more positive perceptions 
of educational quality. 
Quantity of healthcare communication educational focus was assessed using three 
summed continuous standardized variables with a higher score (range 0-∞) indicating greater 
quantity of educational focus related to healthcare communication. 
Attitudes toward making an appropriate concussion-related removal decision were 
measured by asking participants about the affective result of the behavior (experiential) and 
evaluation of performing the behavior (instrumental). Fourteen items were rated on a 7-point 
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semantic differential scale and summed for a total possible continuous range of 14-98 where a 
higher score indicated more positive attitudes toward concussion-related removal decisions. 
Perceived norms of what most athletic trainers would do and approve of regarding the 
decision to withhold a concussed athlete were measured via 2 bipolar items for a possible range 
of -6 to 6 with higher scores indicating more positive perceptions of other athletic trainers. 
Personal agency was comprised of self-efficacy and perceived behavioral control. All 5 
items were ranked on a 7-point Likert scale and summed for a possible range of 5 to 35 with 
higher scores indicating stronger personal agency to make concussion-related decisions. 
Knowledge contained 25 symptoms and consequences of concussion ranked on a scale of 
1 (definitely not a symptom/consequence) to 4 (definitely is a symptom/consequence) for a total 
possible range of 25 to 100 with higher scores indicating better knowledge of concussion. 
Salience was measured by a single item asking about the level of priority placed upon 
concussion-related decision-making on a scale from 0 to 100 with a higher score indicating a 
higher priority. 
Communication and collaboration experiences encompassed three dichotomized items 
regarding perceived preparation for decision-making and the number of times 
communicating/collaborating about concussion-related decisions. The three dichotomized items 
were then summed for a possible range of 0 to 3 with a higher score indicating more experience 
and perceived preparation for communicating/collaborating. 
Intention to make appropriate concussion-related decisions was measured by summing 14 
7-point bipolar scaled items regarding location, event type/time in season, and circumstance (i.e. 
pressure) for a possible range of -45 to 45 with higher scores indicating stronger intentions to 
make the appropriate medical decision according to best practice guidelines. 
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4.4 Statistical Analysis 
The initial step of data analysis included calculating descriptive statistics for all 
constructs via SAS (Version 9.4, Cary, NC). As data were skewed left toward more positive 
values within constructs, medians and interquartile ranges were reported. A two-step structural 
equation modeling (SEM) approach235 examined measurement of constructs and relationships 
among variables via MPlus (Version 8, Muthén & Muthén, Los Angeles, CA) with an a priori 
alpha level of 0.05 in the Fall of 2018. 
The first step in the SEM was a confirmatory factor analysis (CFA) that examined the 
relationship between measured variables (i.e. removing someone for a concussion is easy/hard) 
and their associated construct or latent variable (i.e. attitudes). We started by examining each 
construct in general with all items, followed by breaking constructs according to the IBM (i.e. 
attitudes became experiential attitudes and instrumental attitudes). Theory adaptation allowed 
for better measurement model fit (i.e. attitudes became general attitudes versus attitudes of 
complexity as opposed to experiential and instrumental attitudes). 
Next, a structural path analysis model examined the relationship between educational 
precursors (quantity and quality of educational focus on decision-making), demographic 
precursors (age, gender, setting of employment, and educational degree held), and mediator 
variables (attitudes toward concussion and decision-making, perceived norms towards 
concussion-related decision-making, personal agency regarding concussion-related decision- 
making, knowledge of concussions, salience of concussions, and communication/collaboration 
experiences) on the intention to make appropriate concussion-related decisions defined by best 
practices. The parameters in the structural equation model were estimated using the maximum 
likelihood method.236 Additionally, for cases with greater than 60 percent completion (n=569), 
mean imputation occurred for all primary variables of interest (27.6%).237 Constructs for the path 
analysis did not significantly differ from individuals with full survey completion (n=413). 
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The order of variable entry in the model was based on the hypothesized path diagram 
(Figure 4.1). Specifically, attitudes, perceived norms, personal agency, 
communication/collaboration, salience, and knowledge were entered first as they were expected 
to be the most proximal predictors of intention. The effects of potential precursors (educational 
and demographic) on intention were expected to be mediated by the primary IBM constructs 
(attitudes, perceived norms, personal agency) as well as the external factors 
(communication/collaboration, salience, knowledge).227 The final model was evaluated based 
upon commonly accepted fit values including root-mean-square error of approximation 
(RMSEA; <0.10=acceptable, <0.05=good) and the comparative fit index (CFI; 
>0.90=acceptable, >0.95=good).238 
4.5 Results 
  4.5.1 Descriptives 
Descriptive statistics were computed for all model constructs (Table 4.1). Overall, for 
educational precursors, participants perceived a diverse range of time spent covering healthcare 
communication as a topic (Quantity: Median=33.0, IQR=20.0-60.0); however, the time that was 
spent was perceived as somewhat beneficial (Quality: Median=10.0, IQR=8.0-12.0). 
Regarding theoretical factors, patients had positive attitudes toward concussions and 
decision-making (Attitudes: Median=85.0, IQR=79.0-90.0) with the lower values driven by 
decisional complexity, as opposed to disagreement that concussions can have negative outcomes 
due to care. Perceived norms were high indicating they felt athletic trainers tend to follow best 
practices (Median=3.0, IQR=2.5-3.0). Lastly, personal agency was strong (Median=29.0; 
IQR=27.0-32.0) with the lower scores relating to perceived behavioral control, or their influence 
over removing a concussed individual from play as opposed to their training to do it (self- 
efficacy). 
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Other intermediate factors indicated moderate to strong communication and collaboration 
practices (Median=3.0, IQR=2.0-3.0), moderate to high knowledge of concussion (Median=82.0, 
IQR=79.0-85.0), and highly skewed salience towards concussion being a worthy sports medicine 
concern (Median=100.0, IQR=100.0-100.0). Intentions were high across the sample indicating a 
desire and willingness to make the best decision (Median=39.0, IQR=37.0-41.0) with the 
greatest levels of diversity arising from sport stakeholder pressure. 
4.5.2 Confirmatory Factor Analyses 
The CFA indicated acceptable to good fit (RMSEA=0.05-0.09; CFI=0.95-0.99) of the 
theoretical constructs measured. Observed variables all had significant pattern coefficients 
indicating measured variables were significantly associated with their corresponding latent 
construct. The latent attitudes variable (with all observed variables summed) had poor model 
fit and therefore was split into two latent variables (general attitudes, complexity) with 
acceptable fit for use in the tested model. In addition, personal agency was split into two 
latent variables (perceived behavioral control, self-efficacy) and intentions were split into 
three latent variables (pressure, setting, situation) all with acceptable-good levels of model fit 
(RMSEA=0.05, CFI=0.99 and RMSEA=0.08, CFI=0.99, respectively). The 7 latent variables 
with acceptable- good levels of model fit were used for testing in the structural model below 
(general attitudes, complexity, perceived behavioral control, self-efficacy, intentions despite 
pressure, intentions despite setting, and intentions despite situation). 
4.5.3 Overall Model Fit 
To test the proposed structural model (Figure 4.1), the educational and demographic 
precursors and external factors were added to the latent factors identified by the CFA (general 
attitudes, attitude complexity, perceived behavioral control, self-efficacy) based on the 
hypotheses described above. The structural model demonstrated poor fit to the data 
(RMSEA=0.14, 95%CI:0.13-0.16; CFI=0.70) with modification indices suggesting many 
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complex and overlapping influences.238 Quantity, perceived norms and knowledge were removed 
from the model due to insignificant proximal and distal effects that caused worsened fit to the 
overall model. The remaining significant effects of quality, general attitudes, complexity, 
perceived behavioral control, self-efficacy, salience, and communication/collaboration practices 
are displayed in Figure 4.2. 
4.5.4 Significant Partial Path Predictors in Structural Model 
The quality of educational focus on decision-making significantly influenced how 
complex individuals perceived concussion-related decision-making to be (β=0.187, p=0.008). In 
terms of intermediate variables, self-efficacy (β=0.561, p<0.001) and general attitudes (β=0.033, 
p=0.012) influenced the intentions to make appropriate concussion-related decisions despite 
pressure (Table 4.2). These constructs also influenced the intentions to make concussion-related 
decisions regardless of situation (self-efficacy: β=0.805, p<0.001; general attitudes: β=0.047, 
p=0.002; Table 4.2). Lastly, several demographic covariates affected the intermediate variables 
including age on perceived behavioral control (β=0.175, p=0.001), educational degree on 
general attitudes (β=1.748, p=0.021), and employment setting on both 
communication/collaboration (β=- 0.317, p<0.001) and intentions regardless of setting 
(β=0.457, p=0.024; Table 4.2). 
4.5.5 Significant Full Path Predictors in Structural Model 
Although model fit was relatively low, there were several paths which significantly 
improved the intention to make appropriate concussion-related decisions (Figure 2, Table 2). 
Quality (precursor) significantly improved perceived behavioral control (mediator; β=0.122, 
p=0.001) which influenced the intention to make an appropriate decision despite pressure 
(outcome; β=0.118, p=0.001). Quality also significantly improved communication and 
collaboration practices (β=0.082, p<0.001) which influenced both the intention to make 
decisions despite pressure (β=0.212, p=0.044) and situation (β=0.290, p=0.016). Other 
significant paths did not go all the way through the proposed path (precursor  mediator  
outcome) and instead only influenced one particular aspect (Figure 4.2). 
4.6 Discussion 
There were two types of proposed influential paths over concussion-related decision- 
making: first, partial paths (precursors  mediators; mediators  outcomes); and second, full 
paths (precursors  mediators  outcomes). The study data indicate that the IBM is likely not 
the most appropriate model for explaining the relationship between various factors and an 
individuals’ intention to make appropriate concussion-related decisions due to greater 
complexity of decision-making overall. Although the model in its entirety may not fully explain 
the paths of influence on intention, several individual factors had significant effects on the 
different path types. This may be in part due to the factors being more complex in nature and 
relationship than originally hypothesized. Although not perfect, these partial and full paths are 
still influential paths over secondary concussion prevention and therefore have strong clinical 
utility for sports medicine clinicians toward the reduction of further harm. 
Concussions are often complex to diagnose due to a lack of definitive diagnostic 
assessment tools (such as imaging) and reliance on self-report of symptoms.80,81,239–242 As such, 
clinicians often have less confidence, and therefore efficacy, in decision-making around the 
injury. A primary driver of decreased efficacy may be that nearly two-thirds of clinicians have 
felt pressure to expedite the return of a concussed athlete,110 as well as the heightened scrutiny 
and media attention placed upon these decisions, particularly when adverse outcomes occur.42 A 
lack of definitive diagnostic test, pressure-filled decision-making, and high levels of attention 
placed upon the decisions indicate why certain factors evaluated in the current study were less 
important toward intentions including: quantity of educational focus on healthcare 
communication, knowledge, perceived norms, and salience. Additionally, the lack of statistically 
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significant pathways found in our study may be due to limited construct variability; however, 
skewedness is frequent in studies including knowledge, attitudes, and perceived norms where 
certain values are more desirable.243–245 
Our results suggest that athletic trainers’ communication practices directly influence 
intentions to make appropriate decisions. In athletic trainers with fewer communicative 
relationships and communication time points, intentions to make an appropriate concussion- 
related decision worsened. Therefore, ATs need to know how to communicate and collaborate 
with different stakeholders dependent on setting, appreciate the complexity of the decision as 
well as the gravity of the decision, be confident in the decision that they are making, and 
ultimately keep patient health as their primary goal. The inability to effectively communicate and 
collaborate may lead to increased stress, burnout, and interpersonal conflict, compromising the 
ability to effectively make and implement appropriate medical decisions.169 Without quality 
education regarding communication and collaboration with all necessary stakeholders, 
communication and collaboration practices may suffer,246–248 impacting the ATs ability to make 
effective and efficient decisions in the moment, thereby impacting secondary concussion 
prevention and overall patient care. Stakeholders include other healthcare professionals as well 
as school personnel and families. Previous research and education have primarily focused on the 
physician-patient dyad without incorporating information regarding how to work with families 
and school personnel.192 
In recent years, concussion research has focused on and supported the use of a 
multidisciplinary injury management team;8,158 however, multidisciplinary teams require strong 
efforts from all parties regarding communication and collaboration. Using a team approach also 
may affect the ATs’ perceived behavioral control, or ability to do what they need to do in a 
particular situation. Our results suggest that athletic trainer’s intentions are strongly influenced 
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by perceived behavioral control, meaning a team approach has the ability to improve athlete 
care through improved decision-making practices. In order to optimize patient care and 
outcomes, the injury management team must have predetermined roles and responsibilities that 
all parties understand which has previously been an issue for athletic trainers leading to 
increased pressure for decision-making.178–181 The attempt to meet expectations of 
administrators, coaches, and athletes, as well as others, simultaneously create a unique 
challenge for athletic trainers as they are frequently treated as a mediary between stakeholders. 
Stress and pressure are heightened by competing obligations and expectations placed upon the 
AT which may impact their ability to perform their job in the most appropriate manner.182,183 
Although the model in its entirety may not be clinically applicable, the individual 
components highlight strong points of context for future educational initiatives for ATs, and 
potentially other healthcare providers. As such, communication/collaboration initiatives should 
be a strong focus in current and future education of athletic training students to best prepare them 
to make appropriate clinical decisions that affect all levels of the prevention framework. 
Additionally, interventions for continuing education should be developed for currently certified 
athletic trainers to strengthen their ability to communicate and collaborate, optimizing patient 
care. By improving communication and collaboration and utilizing a team approach, perceived 
behavioral control may be improved, thereby improving secondary concussion prevention efforts 
through appropriate decision-making. Lastly, these strategies should be researched and 
potentially adopted with decision-making, as a whole, as many injuries and pathologies in 
athletics are complex and multidisciplinary in nature. 
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4.7 Limitations 
Participants were solicited via a list provided by the National Athletic Trainers’ 
Association (NATA); therefore, if an AT was not a member of the NATA, they did not receive 
the invitation to participate. The majority of certified athletic trainers are affiliated with the 
NATA and have clear lines for gathering possible research participant information. Therefore, 
the research team felt it was the most appropriate option. Additionally, participants may have 
self-selected to participate only due to pre-existing interest in the topic of study, although the 
study description was relatively vague preventing concern. Furthermore, participants may not 
have felt comfortable answering all survey questions honestly or attempted to conform to what 
they felt was the most appropriate response; however, due to the diversity of responses regarding 
influential factors, we feel this was not a substantial issue. Lastly, there is a substantial portion of 
missing data; however, the majority of these individuals dropped out within the first 7% of 
questions as opposed to enduring response fatigue. In addition, mean imputation was applied to 
27.6% of cases which may result in over-estimation of actual values due to variable skewedness; 
yet, constructs for the path analysis did not significantly differ from individuals with full survey 
completion (n=413). 
4.8 Conclusions 
We hypothesized that several types of factors (educational and demographic precursors, 
theory-based factors, knowledge, salience, and communication/collaboration) would impact the 
intentions of certified athletic trainers to make appropriate concussion-related decisions. 
Although found to not provide optimal model fit, results did show significant effects on the 
intentions to make appropriate decisions primarily focusing on communication and collaboration 
and perceived behavioral control. The inability to effectively communicate may increase stress 
and conflict relating to the perceived ability to perform job duties.169 As such, it is important to 
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establish and utilize a team approach focusing on the inclusion of interprofessional interactions 
between coaches, athletes, athletic trainers, team physicians, and school personnel. By 
establishing a pre-determined team, communication and collaboration may be improved when an 
injury does occur due to the solidified foundation of understanding, thereby reducing pressure on 
the AT.239 Reduced pressure allows for better initiation of secondary concussion prevention 
through appropriate action by a healthcare professional, such as an athletic trainer, to reduce 
negative consequences of injury. 
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Table 4.1. Certified Athletic Trainer Descriptives by Construct 
Constructs n Median IQR Participant Range Possible Range* 
Quality of Educational Focus on Healthcare 
Communication 
649 10.0 8.0-12.0 2.0-14.0 2.0-14.0 
Quantity of Educational Focus on Healthcare 
Communication 
587 33.0 20.0-60.0 2.0-1053.0 0.0 - ∞ 
Attitudes toward Concussion-Related 
Decision-Making 
577 85.0 79.0-90.0 16.0-98.0 14.0-98.0 
General 579 72.0 67.0-75.0 13.0-77.0 11.0-77.0 
Complex 589 14.0 11.0-17.0 3.0-21.0 3.0-21.0 
Perceived Norms toward Concussion-Related 
Decision-Making 
630 3.0 2.5-3.0 -0.5-3.0 -3.0-3.0
Personal Agency toward Concussion-Related 
Decision-Making 
574 29.0 27.0-32.0 20.0-35.0 5.0-35.0 
Perceived Behavioral Control 591 15.0 13.0-18.0 4.0-21.0 3.0-21.0 
Self-Efficacy 610 14.0 13.0-14.0 7.0-14.0 2.0-14.0 
Knowledge of Concussion Symptoms and 
Consequences 
582 82.0 79.0-85.0 54.0-98.0 25.0-100.0 
Salience of Concussions 621 100.0 100.0-100.0 30.0-100.0 0.0-100.0 
Communication/Collaboration Practices 701 3.0 2.0-3.0 0.0-3.0 0.0-3.0 
Intention toward Concussion-Related 
Decision-Making 
518 39.0 37.0-41.0 6.0-42.0 -45.0-45.0
Settings 541 6.0 6.0-6.0 -6.0-6.0 -6.0-6.0
Situations 523 21.0 19.0-21.0 0.0-21.0 -21.0-21.0
Pressures 525 15.0 15.0-15.0 0.0-15.0 -18.0-18.0
*Higher scores indicate better/safer/more positive constructs.
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Table 4.2. Path Analysis Final Model Sources and Paths of Influence 



















(p<0.001) - - - 




- - - - - 0.118(p=0.001) - 
Self-Efficacy - - - - - 0.561(p<0.001) 
0.805 
(p<0.001) 










(p=0.001) - - - - - - 
Degree - - 1.748 (p=0.021) - - - - 
Setting - - - -0.317 (p<0.001) - - 
0.457 
(p=0.024) 
Only values with statistical significance at alpha level p=0.05 are displayed in the table. 
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Figure 4.1. Proposed Certified Athletic Trainer Model for Path Analysis 
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Figure 4.2. Certified Athletic Trainer Path Analysis Final Model 
= partial path influence 
= full path influence 
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CHAPTER 5: SPECIFIC AIM 1B OVERVIEW, RESULTS, AND DISCUSSION 
5.1 Overview and Background 
Concussion is one of the most common injuries in sport representing nearly one-sixth of 
all sport-related injuries nationally;229,249 however, it is reported that up to 50% of all 
concussions still go undisclosed.80,81,239–241 Concussion-related decisions are often decisions that 
place athletic trainers and other healthcare providers under high-levels of scrutiny. With the lack 
of objective diagnostic measures and reliance on self-report of athletes, these diagnostic 
decisions are difficult and complex to make. Athletic trainers (AT) need to be able to operate 
efficiently and effectively in stressful work environments as previous literature shows that nearly 
one quarter of all sports-medicine clinicians have felt pressure from sport stakeholders to 
prematurely return a concussed athlete to the playing field.110 These injuries can place a large 
burden on all levels of the Socioecological Framework including the individual as well as the 
family, team, community, and society.250,251 With removal from activity, athletes may feel 
increased stress and anxiety due to their desire to return to activity,26 as well as frustrations with 
their inability to perform in their daily life including concentrating in class and socializing with 
friends.141,142 
Previous literature has shown that parents do not have an appropriate perception of an 
AT’s level of education and ability to perform duties related to clinical decision-making;252 
however, recent evidence shows an ATs presence improves both concussion reporting and 
concussion management.230 This misunderstanding by stakeholders in their environment may 
pose a less than optimal environment for AT’s as a whole, let alone newly credentialed, 
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independent, ATs with little experience. Certified athletic trainers can help this transition through 
providing strong mentorship to new employees or former students. 
Although the athletic training profession is fully aware of the effects of suboptimal work 
environments on AT health (burnout, stress, work-life balance),44,45,47,48,232,253 little research 
exists to display the effects of work environment on job effectiveness. In addition, the work 
environment may consist of various settings, situations, and experiences, which athletic training 
students have or have not experienced during their time as a student, lessening their confidence. 
Athletic training student education focuses on both breadth and depth of medical conditions and 
injuries, with not all students getting to apply and experience the information in the same manner 
based upon clinical education experience assignments. Additionally, students are rarely exposed 
to autonomous leadership experiences.254 Therefore, it is imperative that clinical education 
preceptors discuss various experiences, particularly in the absence of diverse injury occurrence. 
Furthermore, the various settings (high school, college, clinic) and stakeholders (parents, 
coaches, administrators) an AT encounters can make establishing relationships built upon a team 
approach difficult, especially early in an AT’s career.43 Therefore, ATs rely on the perceptions, 
insight, and guidance of their preceptors as well as a background in didactic education to prepare 
them for clinical decision-making responsibilities. 
Due to limited existing evidence, this study drew upon a theoretical approach, the 
Integrated Behavior Model (IBM), which establishes intention as the primary outcome of interest 
relative to understanding human behavior (i.e., certified athletic trainer decision-making). This 
theory allows for several types of factors to explain the intention to perform a behavior, as 
intention has been proven to be the strongest predictor of actual behavior.231 This study was a 
companion piece to a previous study255 which aimed to identify factors that impact athletic 
trainer’s intentions to make initial concussion-related removal decisions. However, it is 
necessary to understand the factors impacting decision-making from the perspective of athletic 
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training students to ensure adequate preparation for current and future needs as they go into 
clinical practice. Therefore, the purpose of the current study focused on the factors impacting 
concussion-related decision-making intentions from the athletic training student perspective. As 
the only role athletic training students have in decision-making is as a witness and potential 
contributor lacking authority, intention is the only way to truly gain understanding of this 
phenomenon within this population. This study hypothesized two possible methods of influence 
over intentions to make appropriate concussion-related decisions including partial paths (one 
variable influencing intentions) or full paths (one variable influencing another variable 
influencing intentions). The partial and full paths represent significant points of intervention 
from the perspective of secondary concussion prevention, or reducing negative consequences, 
and the preparation of the future generation of athletic trainers. By utilizing a theoretical 
framework, particularly in the absence of previous literature, influential decision-making 
relationships can be established, creating points of emphasis for future theory-based 
interventions to improve athlete health and safety. 
5.2 Study Sample 
A list of 7,284 athletic training students currently enrolled in professional-level athletic 
training education programs was obtained from the National Athletic Trainers’ Association 
(NATA). Of those initially surveyed, a total of 1,047 (14.4% response rate) responded; however, 
upon verification of inclusion criteria (registered with the NATA and currently enrolled in a 
professional-level athletic training program), only 840 individuals qualified for survey 
completion (median age = 22.0 years, IQR = 21.0-23.0). Tables 5.1 and 5.2 detail participant 
demographics. Participants were primarily Caucasian (n=665, 80.0%), female (n=630, 75.6%), 
and representing the South and Midwestern parts of the country (n=286, 35.0%; n=226, 27.6%; 
respectively). Additionally, the majority of participants were enrolled in an undergraduate 
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professional-level program (n=652, 77.6%) with plans for further education (n=540, 69.0%). 
5.3 Measures 
This survey examined 9 constructs related to concussion-related decision-making, as 
witnessed by athletic training students. This included the use of precursor variables (quality and 
quantity of educational focus on healthcare communication), intermediate variables including 
both theory-based (attitudes, perceived norms, personal agency) and external factors (knowledge, 
salience, communication/collaboration practices), and demographic mediators (age, gender, 
educational program type, and clinical setting) on the intention to make concussion-related 
decisions according to best practices. The survey instrument was pilot tested with 15 athletic 
training students for face and content validity. Each construct’s operational definition is listed 
below. Additionally, Appendix O details questions by construct. 
Quality of educational focus on healthcare communication was measured via two 
summed items (perceived satisfaction and perceived benefit). Each item was rated on a 7-point 
Likert scale for a possible range of 2-14; higher scores indicated more perceived satisfaction and 
benefit of educational focus. 
Quantity of educational focus was examined using standardized variables of hours spent 
discussing healthcare communication in didactic education, hours spent discussing healthcare 
communication in clinical education, and total number of opportunities to communicate and 
collaborate. The variable quantity ranged from zero to infinity with higher scores indicating 
greater quantity of focus. 
Attitudes were assessed by asking participants about fourteen various feelings about 
concussion and outcomes of concussion-related decision-making. Each item was rated on a 7- 
point Likert scale and all fourteen items were summed together (range = 14-98); higher scores 
indicated safer attitudes toward concussion-related decision-making. 
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Perceived Norms encompassed two items examining what most athletic trainers would do 
regarding withholding a concussed athlete as well as whether or not other athletic trainers would 
approve of the participant’s own decision to withhold a concussed athlete. Each item (action and 
approval) was rated on a bipolar scale from -3 to 3 (range=-6-6) with more positive values 
indicating safer perceptions of other athletic trainers. 
Personal Agency consists of self-efficacy, or the ability to perform a behavior, and 
perceived behavioral control, or the ability to act upon a behavior. Five summed items comprised 
personal agency (7-point Likert scale) for a possible range of 5-35; higher scores indicated 
stronger personal agency toward making and implementing concussion-related decisions. 
Knowledge assessed symptoms and consequences of concussion on a 4-point scale with 1 
indicating confidence that an item is not a symptom/consequence and 4 indicating confidence 
that an item is a symptom/consequence. Twenty-five items were summed for a possible range of 
25-100; higher scores indicated better concussion-related knowledge.
Communication and collaboration practices were assessed via three dichotomized 
variables concerning perceived decision-making preparation and the number of individuals they 
have experienced (or witnessed) communicating and collaborating with for concussion-related 
decisions. Items were summed (range 0-3) with higher scores indicating better 
communication/collaboration practices. 
Salience was assessed using a single item (range 0-100) regarding the prioritization of 
concussion-related decision-making; higher scores indicated higher prioritization. 
Intentions consisted of 14 items (7-point Likert scale, range=-45-45) related to 
concussion-related decision-making despite particular settings (sideline versus clinic-based 
evaluations), situations (event type, time in season), and pressures (administration, coaches, 
parents, athletes, and fans). 
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A web-based survey was sent to student athletic trainers via Qualtrics 
(www.qualtrics.com) over the summer of 2018. Survey distribution occurred in three waves 
using random sampling without replacement. Reminders were sent every two weeks for a total of 
6 open weeks per wave. An additional fourth wave was sent to all potential participants as a final 
reminder. The survey included questions to verify inclusion criteria described above. In the event 
individuals did not meet the inclusion criteria, they were deemed ineligible to complete the 
remaining questions and were thanked for their willingness to participate. Post-distribution, the 
data were exported, screened for appropriate eligibility removal by Qualtrics 
(www.qualtrics.com), and cleaned in preparation for analysis. 
5.4 Statistical Analysis 
Descriptive statistics were calculated for all variables of interest. Medians and 
interquartile ranges were reported as data were positively skewed. Next, a two-step structural 
equation modeling (SEM) approach235 was used to identify salient factors impacting decision- 
making as well as their directionality of influence. MPlus Version 8 was employed to complete 
analyses with an a priori alpha level set to 0.05. 
Next, we conducted a confirmatory factor analysis to determine the relationship between 
variables measured and their associated theoretical construct or latent variables (attitudes, 
personal agency, and intentions). First, the confirmatory factor analysis analyzed each construct 
with all measured items included. For example, the construct of Attitudes had all items summed 
together. Then, the constructs were broken down according to the Integrated Behavior Model 
(i.e. Attitudes were broken into instrumental and experiential attitudes). Finally, the constructs 
were adapted from the Integrated Behavior Model theory to incorporate optimal model fit when 
necessary. For example, Attitudes became general (good/bad, safe/risky etc.) versus complex 
(subjective/objective, uncomfortable/comfortable, etc.) attitudes. 
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The confirmatory factor analysis only included the theoretical constructs and resulted in 
the following latent variables used for the model (attitudes  general attitudes, complex 
attitudes; personal agency  perceived behavioral control, self-efficacy; intentions  intentions 
despite pressures, despite settings, and despite situations). Additionally, educational precursors 
(quality and quantity), demographic precursors (age, gender, educational program type, and 
clinical setting), and external factors (knowledge, salience, and communication/collaboration) 
were added to the structural model for testing based on the hypothesized model (Figure 5.1). A 
path analysis (structural model) was then used to examine the relationship of all factors 
(precursors, intermediate, general mediators) on the intention to make appropriate concussion- 
related decisions. For cases without complete data (36.2%), mean imputation was applied to all 
missing scale variables of interest which included quantity, quality, attitudes (general and 
complex), personal agency (perceived behavioral control, and self-efficacy), perceived norms, 
knowledge, salience, communication and collaboration practices, and intentions (settings, 
situations, and pressures).237 Constructs for the path analysis sample did not differ significantly 
from individuals with full survey completion (n=231; Table 5.3). Model fit employed common 
methods of interpretation including root-mean-square error of approximation (RMSEA; 




Table 5.3 displays possible ranges and descriptive statistics for all model constructs. 
Educational precursors included both quantity and quality of focus placed upon healthcare 
communication. Participants had various experiences in terms of number of hours spent on the 
topic (Median=33.0, IQR=20.0-65.0 hours); however, the majority felt that topic coverage was 
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somewhat beneficial (Median=11.0, IQR=9.0-12.0). For theoretical factors, three constructs were 
examined: attitudes, perceived norms, and personal agency. Participants had generally safe 
attitudes toward both concussion and decision-making (Median=84.0, IQR=79.0-85.0). 
Perceived norms were high indicating they felt other athletic trainers tend to make appropriate 
decisions (Median=3.0, IQR=2.5-3.0). Lastly, personal agency was moderate to strong 
(Median=27.0, IQR=25.0-29.0). Additional intermediate factors included moderate 
communication/collaboration practices (Median=2.0, IQR=1.0-3.0), moderate to high knowledge 
of concussion (Median=82.0, IQR=79.0-85.0), and strong salience toward concussion being an 
important issue (Median=100.0, IQR=100.0-100.0). Finally, intentions were high across the 
participants (Median=39.0; IQR=31.0-40.0) indicating the intent to make appropriate decisions 
despite particular settings, situations, and pressures. 
5.5.2 Confirmatory Factor Analyses 
Latent constructs with poor model fit were adapted according to the Integrated Behavior 
Model, and then revised. For example, attitudes had poor model fit when all variables were put 
together and when split by the theory (experiential versus instrumental). As such, the latent 
variable attitudes turned into two latent variables (general attitudes and complexity) with 
acceptable model fit (CFI=0.95, RMSEA=0.10). Additionally, personal agency became 
perceived behavioral control and self-efficacy (CFI=1.00, RMSEA=0.00). Lastly, intentions 
became intentions despite pressure, intentions despite setting, and intentions despite situation 
(CFI=1.00, RMSEA=0.06). These 7 latent variables with acceptable-good model fit indices 
were placed in the structural model described below. 
5.5.3 Overall Model Fit 
The structural model established poor fit within the sample (RMSEA=0.16, 95%CI:0.15- 
0.18; CFI=0.67).238 Quantity, attitude complexity, perceived norms, and salience were all 
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removed from the final model due to worsened model fit caused by insignificant proximal 
(mediator) and distal (precursor) findings. As such, the final model included: quality, general 
attitudes, perceived behavioral control, self-efficacy, communication/collaboration practices, and 
knowledge (Figure 5.2; Table 5.4). 
5.5.4 Significant Partial Path Predictors in Structural Model 
The quality of educational focus on healthcare communication influenced 
communication/collaboration practices (β=0.137, p<0.001; Figure 5.2). Regarding the influence 
of intermediate factors on intentions to make appropriate concussion-related decisions, safer 
general attitudes and stronger perceived behavioral control was significantly associated with 
better intentions despite pressure (β=0.080, p=0.020; β=0.255, p=0.005) and situation (β=0.092, 
p=0.015; β=0.258, p=0.009). Safer general attitudes also affected the intention to make 
appropriate decisions regardless of the setting in which that decision occurred (β=0.043, 
p=0.023). Lastly, being female negatively influenced both communication/collaboration (β=- 
0.323, p=0.002) and self-efficacy (β=-0.384, p=0.034). Unrelated to the model as a whole, both 
program type (undergraduate versus graduate) and clinical setting (high school versus college) 
influenced knowledge (β=-2.456, p=0.002; β=-1.564, p=0.049, respectively). 
5.5.5 Significant Full Path Predictors in Structural Model 
The model ultimately did not fit the phenomenon of decision-making as originally 
expected (Figure 5.1) indicated by poor model fit indices; however, one finding significantly 
influenced intentions along the entire path (Figure 5.2, dotted line). Increased quality of 
educational focus on healthcare communication was significantly associated with higher self- 
efficacy (β=0.088, p=0.003) which lead to better intentions to make appropriate concussion- 
related decisions despite receiving pressure from various sources (β=0.671, p<0.001), various 
situations regarding event timing (β=0.663, p=0.001), and the setting in which evaluation 
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occurred (β=0.235, p=0.019). Other significant paths exist; however, they do not extend through 
the entire path and only have either proximal (mediator) or distal (precursor) effects. 
5.6 Discussion 
This study set out to examine factors impacting concussion-related decision-making from 
the perspective of athletic training students. Although the study data do not support the 
Integrated Behavior Model as the most appropriate model for clinical decision-making with 
concussions as the issue is more complex than the model accounted for, there is support for the 
clinical utility of several individual paths/factors. Specifically, self-efficacy is a construct that 
can be addressed within educational curriculum allowing for more efficacious students. 
The primary finding of interest included the influence of quality of healthcare 
communication on self-efficacy, or making efficacious concussion-related decisions, on 
intentions to make appropriate decisions. As a student, the focus is on developing the necessary 
skills to perform a behavior (i.e. make a decision) as opposed to understanding all of the 
challenges and difficulties with performing the behavior.256 This is particularly important due to 
the established difficulties with concussion-related decision-making due to the reliance on athlete 
self-report of concussion symptoms and lack of diagnostic assessment tools that are 
validated.80,81,239–241 Until students have the preliminary skills to perform the behavior, they may 
not be able to appreciate all of the complexity behind the behavior. 
Additionally, a previous investigation completed with athletic trainers found perceived 
behavioral control as the primary factor contributing to intentions to make appropriate 
decisions.255 This is an extension of self-efficacy and goes beyond the ability to make a decision 
to the ability to implement a decision. As clinical preceptors, there is a need to show athletic 
training students all aspects of the job, including the possibility that decisions may not always be 
as clear cut as they may seem due to competing expectations and obligations. For example, this 
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may include a decision in which an athlete has signs and symptoms of a concussion, but the 
athlete is a starter and coach “needs” them to play for a game. It is necessary for athletic training 
educators to appreciate the dynamic of potential circumstances, as this path indicates a need for 
sequential introduction to, development of, and understanding of concussion-related decision- 
making paradigms. Even in the absence of “real life” experiences, clinical preceptors and 
didactic educators can implement scenario-based learning for “life-like” experiences to increase 
confidence, exposure, and decision-making effectiveness. 
Additionally, quality of educational focus on healthcare communication influenced 
perceived communication/collaboration practices. Concussion management requires a 
multidisciplinary team approach grounded in communication and collaboration to ensure 
continuity of care.257 To optimize patient outcomes, team members must understand their role 
and the role of other team members to reduce misunderstanding.178–181,252,258 ATs may be treated 
as a mediary in attempts to balance expectations of all stakeholders with competing and 
conflicting expectations, which may place increased stress upon the AT and potentially reduce 
job effectiveness.182,183 Educational programs should highlight the need for newly graduated 
students to establish a pre-identified concussion management team, team dynamic, including 
roles and responsibilities of each member, to prevent conflict when a situation occurs.178–
183,252,258 This in turn can lead to better patient care and implementation of the most appropriate 
concussion decisions despite circumstances in which the decision occurs. Athletic training 
educators (didactic and clinical) can aid in these efforts by mentoring students about what 
strategies have worked well for them to establish and maintain these relationships as well as 
discuss challenges they have experienced throughout the process. 
Several factors impact the intentions of athletic trainers and student athletic trainers to 
make appropriate concussion-related decisions primarily focused on personal agency (perceived 
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behavioral control and self-efficacy) as well as communication and collaboration. It is imperative 
that athletic training education programs adequately prepare their students in both didactic and 
clinical content to execute future decisions. Additionally, these efforts should prioritize building 
confidence early through supervised autonomy and exposure to many different stakeholder 
interactions. Furthermore, athletic training education programs should place a focus on 
developing mentorship within their current students and alumni to provide additional confidence 
and resources throughout their transition-to-practice to ensure appropriate concussion-related 
decision-making. 
5.7 Limitations 
This study had the following limitations. First, athletic training students may have self- 
selected to participate only if they had a previous interest in the topic; however, due to the 
diverse athletic training student background displayed by demographics, we feel this was not 
likely an issue. Second, some of the questions may have been uncomfortable for participants to 
answer in which participants may have defaulted to what they felt was the correct answer. This is 
important as it may indicate an underrepresentation of inappropriate concussion-related decision- 
making. However, we feel we had a strong representation of diverse responses lessening the 
concern of positive response bias. Third, mean imputation was applied to all missing scale 
variables of interest (36.2%). Using the mean value may result in over-estimation of the actual 
value due to skewedness of constructs. However, constructs for the path analysis did not differ 
significantly from individuals with full survey completion (n=231). 
5.8 Conclusions 
Various factors influence athletic training students’ intentions to make appropriate 
concussion-related decisions. As they are not yet responsible for making these decisions in an 
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autonomous capacity, it is ideal timing to intervene on the factors which may impact their 
efficacy as an AT upon graduation. By focusing on building confidence, and exposing student 
athletic trainers to improved communication/collaboration practices, perceived behavioral 
control may also be improved, which was identified by certified athletic trainers as something 
that impacts intentions.255 Clinical preceptors and practicing ATs can aid these efforts by 
mentoring students and showing a full picture of life as an AT including these less optimal 
workplace conditions. As these components are extremely dependent on the specific program a 
student attends, more standardized curriculum should be developed and initiated throughout all 
athletic training education programs for the overall betterment of athlete health and preparation 
of athletic training students for the workforce. 
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Table 5.1. Personal Participant Demographics 
Variables n % 
Race/Ethnicity* 
African American 74 8.8% 
American Indian or Native American 10 1.2% 
Asian 50 6.0% 
Caucasian 665 79.2% 
Hawaiian or Pacific Islander 5 0.6% 
Latino 79 9.4% 
I don’t know 2 0.2% 
Other 9 1.1% 
Missing 9 1.1% 
Age 
Median = 22.00 (IQR = 21.0-23.0) 
<20 27 3.2% 
20-24 701 83.5% 
25-29 81 9.6% 
30-34 9 1.1% 
35-39 3 0.4% 
40-44 2 0.2% 
45-49 0 0.0% 
50-54 1 0.1% 
Missing 16 1.9% 
Gender 
Female 630 75.0% 
Male 203 24.2% 
Other 0 0.0% 
Missing 7 0.8% 
Sexual Orientation 
Gay/Bisexual/Queer 51 6.1% 
Straight/Heterosexual 774 92.1% 
Other 6 0.7% 
Prefer not to answer 2 0.2% 
Missing 7 0.7% 
Region of Country† 
Midwest 226 26.9% 
o East North Central (IL, IN, MI, OH, WI) 137 60.6% 
o West North Central (IA, KS, MN, MO, ND, NE, SD) 89 39.4% 
Northeast 176 21.0% 
o Middle Atlantic (NJ, NY, PA) 122 69.3% 
o New England (CT, MA, ME, NH, RI, VT) 54 30.7% 
South 286 34.0% 
o East South Central (AL, KY, MS, TN) 40 14.0% 
o South Atlantic (DC, DE, FL, GA, MD, NC, SC, VA,
WV)
153 53.5% 
o West South Central (AR, LA, OK, TX) 93 32.5% 
West 130 15.5% 
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o Mountain (AZ, CO, ID, MT, NM, NV, UT, WY) 61 46.9% 
o Pacific (AK, CA, HI, OR, WA) 69 53.1% 
Missing 22 2.6% 
*Participants were allowed to select multiple responses to this question.
†As indicated by the United States Census Bureau definitions
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Table 5.2. Professional Participant Demographics 
Variables n % 
Type of Athletic Training Program 
Undergraduate Professional 652 77.6% 
Graduate Professional 188 22.4% 
Missing 0 0.0% 
Settings Ever Experienced* 
Public High School 599 71.3% 
Private High School 184 21.9% 
On-Site College 754 89.8% 
Off-Site College 295 35.1% 
Professional Sports 77 9.2% 
Clinic 436 51.9% 
Other 42 5.0% 
Missing 34 4.0% 
Primary Supervisor for Athletic Training Services 
Head Athletic Trainer 441 52.5% 
Sports Medicine Director 123 14.6% 
Athletic Director 136 16.2% 
Other 66 7.9% 
Missing 74 8.8% 
Athletic Training Reporting Structure 
Athletic Department 674 80.2% 
Campus Health Services or Non-Athletic Department 54 6.4% 
Medical School 12 1.4% 
Other 62 7.4% 
Missing 38 4.5% 
Plans to Continue Education 
Further Degree in Athletic Training 255 30.4% 
Further Degree NOT in Athletic Training 285 33.9% 
No Further Educational Plans 102 12.1% 
Unsure 141 16.8% 
Missing 57 6.8% 
Current Sport Responsibilities* 
Baseball 501 59.6% 
Basketball (Men) 499 59.4% 
Basketball (Women) 496 59.0% 
Bowling 14 1.7% 
Cheerleading 497 59.2% 
Cross Country (Men) 499 59.4% 
Cross Country (Women) 71 8.5% 
Diving (Men) 95 11.3% 
Diving (Women) 14 1.7% 
Fencing (Men) 0 0.00% 
Fencing (Women) 400 47.6% 
Field Event (Men) 409 48.7% 
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Field Event (Women) 106 12.6% 
Field Hockey 689 82.0% 
Football 77 9.2% 
Golf (Men) 73 8.7% 
Golf (Women) 18 2.1% 
Gymnastics (Men) 83 9.9% 
Gymnastics (Women) 119 14.2% 
Ice Hockey (Men) 53 6.3% 
Ice Hockey (Women) 207 24.6% 
Lacrosse (Men) 193 23.0% 
Lacrosse (Women) 7 0.8% 
Performing Arts 28 3.3% 
Rifle 52 6.2% 
Rowing (Men) 9 1.1% 
Rowing (Women) 11 1.3% 
Skiing (Men) 417 49.6% 
Skiing (Women) 492 58.6% 
Soccer (Men) 455 54.2% 
Soccer (Women) 151 18.0% 
Softball 190 22.6% 
Swimming (Men) 239 28.5% 
Swimming (Women) 269 32.0% 
Tennis (Men) 96 11.4% 
Tennis (Women) 425 50.6% 
Volleyball (Men) 36 4.3% 
Volleyball (Women) 50 6.0% 
Water Polo (Men) 362 43.1% 
Water Polo (Women) 45 5.4% 
Wrestling 214 25.5% 
Other 41 4.9% 
Missing 33 3.9% 
*Participants were allowed to select multiple responses to this question.
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Table 5.3. Athletic Training Student Descriptives by Construct 
Constructs n Median IQR Range Possible Range* 
Quantity of education (# of hours) 415 33.0 20.0-65.0 0.0-1010.0 0.0- 
Quality of education 438 11.0 9.0-12.0 2.0-14.0 2.0-14.0 
Attitudes 364 84.0 79.0-89.0 14.0-98.0 14.0-98.0 
- General 365 71.0 67.0-75.0 11.0-77.0 11.0-77.0 
- Complex 368 13.0 11.0-16.0 3.0-21.0 3.0-21.0 
Perceived Norms 412 3.0 2.5-3.0 0.0-3.0 -3.0-3.0
Personal Agency 372 27.0 25.0-29.0 15.0-35.0 5.0-35.0
- Perceived Behavioral Control 372 15.0 13.0-17.0 7.0-21.0 3.0-21.0
- Self-Efficacy 407 13.0 12.0-13.0 2.0-14.0 2.0-14.0
Communication/Collaboration 494 2.0 1.0-3.0 0.0-3.0 0.0-3.0
Knowledge 372 82.0 79.0-85.0 61.0-97.0 25.0-100.0 
Salience 401 100.0 100.0-100.0 14.0-100.0 0.0-100.0 
Intention 323 39.0 31.0-40.0 -23.0-45.0 -45.0-45.0
- Settings 353 6.0 5.0-6.0 -6.0-6.0 -6.0-6.0
- Situations 330 15.0 13.0-17.0 -14.0-21.0 -21.0-21.0
- Pressures 328 15.0 11.0-15.0 -15.0-15.0 -18.0-18.0
*Higher scores indicate better/safer/more positive constructs.
IQR = Interquartile range
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Table 5.4. Path Analysis Final Model Sources and Paths of Influence 














Quality 0.137 (p<0.001) -
0.088




- - - - 0.255 (p=0.005) 
0.258 
(p=0.009) - 












(p=0.034) - - - - 
Program - - - -2.456 (p=0.002) - - - 
Setting - - - -1.564 (p=0.049) - - - 
All variables within the table are statistically significant at alpha level p=0.05. 
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Figure 5.1. Proposed Athletic Training Student Model for Path Analysis 
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Figure 5.2. Athletic Training Student Path Analysis Final Model 
= partial path influence 
= full path influence 
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CHAPTER 6: SPECIFIC AIMS 2A AND 2B OVERVIEW, RESULTS, AND 
DISCUSSION 
6.1 Overview and Background 
Recent evidence supports the notion that newly credentialed athletic trainers (AT) may 
not be prepared (or feel prepared) for clinical practice.196–201 Newly credentialed clinicians are 
expected to immediately function in an autonomous capacity and make efficient and effective 
clinical decisions. However, the ability to practice decision-making is often a novel concept for 
new ATs due to inconsistent exposure during their educational career.167 As a result, athletic 
training students may seek other options to gain experience prior to full autonomy via post- 
professional pre-employment educational experiences, such as graduate assistantships and 
residencies.193 However, with the recent changes to educational standards and pending degree 
changes,259 this transitional education period may no longer be as viable of an option as in the 
past. As such, it is imperative that professional athletic training education programs place greater 
emphasis on transition-to-practice initiatives and preparing professional-level athletic training 
students for autonomous clinical practice. 
Transition-to-practice difficulties are not novel to athletic training. Both the 
physician202,203 and nursing204–207 literature highlight a stressful initial transition leading to 
negative patient care outcomes.203,204 Recent studies within athletic training identified several 
factors that employers felt entry-level ATs were particularly weak, in including: 1) interpersonal 
communication, 2) independent decision-making, 3) initiative, 4) confidence, and 5) the ability 
to learn from their mistakes.197,208,255 Ironically, these are all areas that are not mandated within 
athletic training educational curriculum. Without being a mandated accreditation competency, 
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these concepts may be less consistently covered across a student’s particular program and 
clinical education experience. 
Preliminary research indicates that this discomfort is driven by communication and 
collaboration surrounding concussions specifically.168,260 As such, concussion is often one of the 
primary concerns for ATs in decision making.168,260 There are several potential reasons for this 
including the invisibility of the injury causing misunderstanding by stakeholders, diverse 
presentations of symptoms, underreporting of symptoms by coaches and athletes, and legal 
implications of improper decision-making. Concussions are often seen as more subjective 
injuries to evaluate due to no gold standard diagnostic tool and the reliance on the self-report of 
symptoms as not all athletes exhibit external signs.8 In addition, concussions present in many 
different ways with no two athletes having the same symptoms or deficits.8 As such, there is a 
large “gray area,” although governing body protocols tend to be strong allowing for more 
standardized decision-making in these scenarios.8 As such, establishing communicative 
relationships with key stakeholders (such as athletes/teammates, coaches, and parents) who help 
establish athletic cultures and promote positive behaviors is vital to success as an athletic 
trainer. 
Therefore, the purpose of this study was two-fold: 1) to describe relationships among 
professional-level athletic training educators’ quantity and quality of healthcare communication 
perceptions and general attitudes toward decision-making for concussions and other injuries 
within athletic training education programs and 2) to describe program-type (professional 
baccalaureate versus professional master’s) differences in these factors. As this is a novel 
phenomenon with little literature support, we did not form a hypothesis and instead used this 
opportunity to describe and explore educational content related to healthcare communication in 
the context of concussion. 
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6.2 Study Sample 
This cross-sectional study incorporated both qualitative and quantitative methodologies 
to determine relationships among influential factors as well as the complexity and context of said 
factors. 
Fifty-five professional-level athletic training education program directors (14.0% 
response rate) completed a survey. Eligible participants met the following the criteria: 1) 
employed as a program director for a professional-level athletic training education program and 
2) not currently practicing athletic training in a clinical role. Participant demographics are
displayed in Tables 6.1 (personal) and 6.2 (professional) and are consistent with athletic training 
educators as a whole.40 The study team received Institutional Review Board approval from the 
University prior to survey distribution via email (Qualtrics; www.qualtrics.com). All 
professional-level program directors (n=392) were sent an initial email over the Summer of 2018 
and provided reminders every two weeks for a total of 12 weeks. The survey included inclusion 
criteria verification questions and those determined ineligible were restricted from completing 
the survey. 
6.3 Measures 
We created a concurrent mixed-methods survey incorporating both close- and open- 
ended questions261 to examine three primary constructs: 1) general attitudes toward decision- 
making for concussions and other injuries, 2) quality of healthcare communication focus within 
athletic training education, and 3) quantity of healthcare communication focus within athletic 
training education. These questions were developed in the context of concussion as it is a 
complex and often misunderstood injury requiring significant healthcare communication.262,263 
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All scales were designed specifically for this study due to the novel topic and approach. We 
conducted pilot testing with three professional-level program directors to ensure face and content 
validity. All survey questions, by construct, are outlined in Table 6.3, and the operational 
definitions of quantitative constructs are listed below. 
General attitudes toward decision-making were assessed using 6 summative scale items 
(range=7-42) indicating the gravity of several types of decisions (appropriately withholding 
concussions or other injuries, failing to withhold concussions or other injuries, and withholding 
when unnecessary for concussions or other injuries). Higher scores indicate safer attitudes 
toward decision-making. 
Quality of healthcare communication focus within athletic training education used two 
additive items (range=2-14) with a higher score illustrating better perceived educational quality. 
Quantity of healthcare communication focus within athletic training education used three 
standardized continuous variables (range=0-∞) added to create a single quantity of healthcare 
communication education. Higher scores indicated more education within this area. 
6.4 Statistical Analysis 
6.4.1 Qualitative 
This study is part of a larger investigation examining factors that impact decision-making 
for concussions and other injuries by athletic trainers.168,260 As such, a codebook was created 
from interviews with certified athletic trainers and athletic training students. This codebook 
was then applied to the open-ended questions within this study. No modifications were made to 
the codebook as all domains discussed by the sample were represented (Table 6.4). The original 
codebook was created using a Consensual Qualitative Research tradition which stems from a 
grounded theory and phenomenological approach. These 
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approaches help to explore novel issues that have not been heavily researched previously.228,264
Once the coding scheme was applied to participant responses, frequency counts were established 
to give a sense of overall representativeness.228,264 
6.4.2 Quantitative 
The relationships between constructs were examined by three primary sources: 1) 
descriptive statistics, 2) Spearman rank-order correlation coefficients, and 3) Wilcoxon-Rank-
Sum tests. First, descriptive statistics were calculated for all constructs. Medians and interquartile 
ranges were reported for all constructs as the data was skewed towards more positive attitudes 
and greater educational focus. Spearman rank-order correlation coefficients determined the 
presence of a relationship between all constructs. Wilcoxon-Rank-Sum tests were used to 
identify any differences in constructs by program type (professional baccalaureate versus 
professional master’s). All quantitative analyses were completed using SAS 9.4 statistical 
software (Cary, NC) with an alpha level of 0.05 established a priori. 
6.4.2 Integration 
After completion of individual qualitative and quantitative analyses, the findings were 
integrated to provide context and clarity. The quantitative findings were the primary focus of 
this study while the qualitative findings highlighted any concordance or discordance. The 
integrated findings are displayed in Table 6.5. 
6.5 Results 
6.5.1 Quantitative 
Overall, participants had relatively positive attitudes toward decision-making regardless 
of injury type and strong perceived quality and quantity of educational focus on healthcare 
communication (Table 6.3). In terms of general attitudes (Median=36.5; IQR=34.0-39.0), 
athletic training educators agreed that the worst decision would be to fail to withhold an athlete 
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from participation when necessary for any injury (Median=7.0; IQR=7.0-7.0) and concussions, 
specifically (Median=7.0; IQR=7.0-7.0). In addition, participants had more diverse responses 
regarding how good or bad it would be to withhold an athlete from participation from any 
condition (Median=4.0; IQR=2.0-4.0) and concussions (Median=6.0; IQR=4.0-7.0) when not 
medically necessary. This indicated that they felt it was better to unnecessarily hold out a 
participant for a potential concussion than other types of injuries. 
In terms of quality of healthcare communication educational focus, athletic training 
program directors felt that students were somewhat prepared (Median=5.0; IQR=5.0-5.0) in 
general as well as in their particular program (Median=5.0; IQR=5.0-6.0). Regarding quantity of 
educational focus, programs reported spending approximately the same amount of time covering 
healthcare communication in the classroom (Median=12.0; IQR=6.0-30.0) and during clinical 
experiences (Median=11.0; IQR=10.0-30.0). 
In addition, they reported few opportunities for their students to actually help make 
and/or implement decisions regardless of injury type (Median=3.0; IQR=2.0-5.0). There is a zero 
to weak positive correlation between constructs indicating a lack of relationship 
(Quality/Quantity: r2=0.18, p=0.28; Quality/Attitudes: r2=-0.01, p=0.97; Quantity/Attitudes: 
r2=0.01, p=0.97). However, Wilcoxon-Rank-Sum tests indicate differences in the individual 
construct general attitudes by program type where professional master’s programs had more 
positive attitudes towards decision-making (z=2.16; p=0.03). There were no other significant 
differences between constructs within the two different types of programs. 
6.5.2 Qualitative 
Within the open-ended responses, participants highlighted several factors that influence 
decision-making, as well as their attitudes and educational experiences. Specifically, these 
factors were related to: their preparation and background; perceptions of withholding from play; 
benefits and drawbacks of decisions; decision-making context and timing; stakeholder 
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interactions; desired improvements for transition to practice; injury factors influencing decision- 
making; and components of decision-making (Table 6.4). Participants most often used 
concussions as their referent injury for various reasons, primarily focused upon the perceived 
level of importance and various factors discussed below. Specific to preparation and background, 
participants discussed how communication and collaboration is vital but goes beyond the 
classroom and therefore must be included within clinical experiences and on-the-job training. 
One participant stated, 
It takes more than one or two classroom discussions. They’ve got to learn and do during 
clinical rotations, and not all clinical preceptors will allow them to do that. 
Regarding perceptions of withholding, program directors primarily focused upon the fact that 
there can be dire consequences in the event a wrong decision is made, particularly with 
concussion. One participant said, “it has the potential to result in permanent damage and/or 
death.” Similarly, participants discussed the level of risk as a drawback to making these types of 
decisions. One stated, “concussion decisions can be life threatening if not made properly.” Under 
similar pretense, participants discussed several factors which may impact the ability to make 
appropriate concussion-related decisions, such as the withholding of information by athletes. Participants 
also discussed the various stakeholders they must interact with to make these decisions and how they may 
make decision-making difficult. One participant discussed, “These individuals [athletic trainer and 
physician] are not always on the same page regarding decision- making.” Lastly, participants discussed 
the invisibility or lack of objectivity in concussion assessments making the legal landscape all the more 
concerning. As such, they had a desire for continued education. 
6.5.3 Integrated 
Table 6.5 displays the confirmatory nature of the qualitative data on quantitative findings. 
Although attitudes were moderately positive and the quality and quantity of education were 
perceived well, program directors felt that there was still more room for improvement. 
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Specifically, they discussed the students’ lack of trust in themselves to make and implement 
these decisions due to the lack of actual clinical experience. Even though these topics appear to 
be discussed within athletic training education and the discussion of them is perceived as 
beneficial, there is a desire for more real-life and/or life-like experiences related to 
communication and collaboration. 
6.6 Discussion 
Overall, participants had strong positive attitudes toward decision-making with 
agreement that out of the three types of decisions, appropriately withholding an athlete was the 
best decision, failing to withhold an individual when necessary was the worst decision, and 
withholding an athlete when medically unnecessary was bad, but better than failing to withhold, 
particularly for concussion. This is supported in previous literature showing the negative 
consequences when someone fails to withhold a concussed athlete when necessary,265–267 often 
leading to advice to “error on the side of caution.” When athletic trainers fail to establish 
appropriate decision-making practices, negative patient outcomes may occur including further 
injury or even death, such as with concussions.265,267 Additionally, these poor decision-making 
practices may impact communication and collaboration with future sport stakeholders (team, 
coaches, parents, administration) as they can lose respect and trust in the clinician. As these are 
already areas of concern for reporting of injuries,110,120 and concussions specifically, it is 
imperative that athletic training students are well-prepared to manage external factors impacting 
decision-making255,268 and advocate for their patient when necessary. 
Although this study focuses on educational precursors affecting general attitudes, 
previous research has identified several types of factors impacting decision-making.255,268 
Decision-making is a complex problem not easily addressed by single constructs. Instead, it 
requires constant prioritization and focus to ensure best preparation. Not all factors are 
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modifiable; however, the relationships between factors may be mitigated by additional 
prioritization and focus placed upon them in athletic training education. 
In addition to a lack of relationship between constructs, there was also a lack of 
statistically meaningful and clinically meaningful difference across programs. Program directors 
within professional master’s programs had slightly more positive attitudes, although not 
clinically meaningful. Although many different concerns have been expressed with the pending 
degree change and readiness to practice within only two years of educational curriculum,269 this 
indicates safer attitudes towards the responsibility of decision-making which may indicate 
professional master’s students exhibiting similar attitudes. The lack of programmatic differences 
in healthcare communication focus also display bilateral concerns with a lack of time to 
implement all desired curriculum whether in a professional baccalaureate or professional 
master’s degree format. As this component is not part of standard curriculum,259 it does not 
appear to be any more or less of a priority in each program type. 
The qualitative data highlighted that within the various factors impacting decision- 
making, confidence and experience are two of the primary sources of discrepancy for students 
from an educational perspective. Previous literature has supported the notion that confidence 
comes with experience and the ability to establish strong relationships and assertively 
communicate your decisions is part of that.255,268 Concussions are often a difficult injury to 
communicate effectively due to their lack of outward visible appearance and misunderstanding 
by stakeholders, which may impact confidence. As discussed previously, there is no curricular 
mandate to include communication and/or collaboration as a topic of focus;259 however, all 
program directors participating in this study felt coverage of the topic was/would be beneficial. 
Additionally, the topic of healthcare communication is included in the next set of educational 
competencies to be enacted in 2020.259 Although participants felt it beneficial, there was a 
general lack of awareness of whether or not this topic was being covered in clinical education 
experiences compared to the classroom. This opens a gap for misunderstanding or lack of 
coverage simply due to didactic educators expecting coverage in clinical education and vice 
versa. Even with the new competency, it is general in nature and gives no clarity to the issue of 
timing, location within curriculum, or resources for coverage. 
With the lack of specific competencies related to healthcare communication, there is 
much to be learned about the best ways to integrate this information into future curriculum. By 
integrating the quantitative and qualitative information, we are able to provide greater context 
and clarity to the topic of healthcare communication and attitudes toward decision-making. 
Without this integration, we would not know that although perceived quality of topic coverage is 
high, there is a desire for continued and stronger focus. By combining research designs and 
adding context and clarity to educational priorities, evidence is provided for educational 
reformation needs as well as desires to ensure adequate preparation of the future generation of 
athletic trainers. As such, it is important to further examine factors that may impact the readiness 
of athletic training students to transition-to-practice and function as an independent clinician 
upon graduation, especially for decisions of complexity, such as concussion. 
6.7 Limitations 
Using a mixed-methods approach inherently strengthened our study as it allowed for 
greater refinement in the analyses; however, it is not without limitation. First, self-selection bias 
is possible concerning survey completion; although, the majority of individuals who dropped out 
of the survey did so during the demographics as opposed to suffering from survey burnout or not 
wanting to complete. Additionally, people may not have opened the survey if disinterested in the 
topic; therefore, the recruitment email was left generic to help mitigate this concern. In terms of 
the quantity of educational focus, these were all self-reported numbers. As this topic is not a 
mandated part of curriculum, self-report was the only way to ensure ability to gather information 
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from all professional-level programs willing to respond. Also, as the first study to examine this 
topic, self-report is an appropriate first step to help understand this domain. Lastly, there is the 
potential for researcher bias within qualitative coding; however, using a consensual qualitative 
research tradition based in preliminary data mitigated this concern. 
6.8 Conclusions 
A strong foundation in communication and collaboration of healthcare decisions 
(regardless of injury type, but specifically for concussions) is vital to optimizing patient care. 
Therefore, these concepts are important for educational programs to implement new or more in- 
depth curriculum. Although individual athletic training education programs can implement this 
topic without mandate, it is important that all students get consistent experiences to ensure every 
student is adequately prepared. Consistency of experience is especially important for clinical 
education and exposure to concussion-related decision-making. Therefore, future mandate of 
specific healthcare communication competencies may be warranted, particularly in the context of 
the newly required immersion experience to ensure connection between the classroom and 
clinical settings. 
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Table 6.1. Personal Demographic Questions n % 
Race/Ethnicity* 
African American 0 0.0% 
American Indian or Native American 1 1.9% 
Asian 2 3.7% 
Caucasian 50 92.6% 
Hawaiian or Pacific Islander 0 0.0% 
Latino 0 0.0% 
I don’t know 0 0.0% 
Other 3 5.6% 
Age 
Mean = 44.48 ± 8.11 years old 
25-29 1 1.9% 
30-34 7 13.0% 
35-39 8 14.8% 
40-44 11 20.4% 
45-49 13 24.1% 
50-54 8 14.8% 
55-59 4 7.4% 
60-64 3 5.6% 
Gender 
Female 27 49.9% 
Male 28 50.9% 
Sexual Orientation 
Gay/Bisexual/Queer 4 7.3% 
Straight/Heterosexual 46 83.6% 
Other 1 1.98% 
Prefer not to answer 4 7.3% 
Region of Country† 
Midwest 18 35.3% 
East North Central (IL, IN, MI, OH, WI) 11 21.6% 
West North Central (IA, KS, MN, MO, ND, NE, SD) 7 13.7% 
Northeast 10 19.6% 
Middle Atlantic (NJ, NY, PA) 7 13.7% 
New England (CT, MA, ME, NH, RI, VT) 3 5.9% 
South 16 31.4% 
East South Central (AL, KY, MS, TN) 2 3.9% 
South Atlantic (DC, DE, FL, GA, MD, NC, SC, VA, 
WV) 
9 17.7% 
West South Central (AR, LA, OK, TX) 5 9.8% 
West 7 13.7% 
Mountain (AZ, CO, ID, MT, NM, NV, UT, WY) 4 7.8% 
Pacific (AK, CA, HI, OR, WA) 3 5.9% 
Missing 4 7.3% 
*Participants were allowed to select multiple responses to this question.
†As indicated by the United States Census Bureau definitions.
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Table 6.2. Professional Demographic Questions n % 
Highest Degree related to Athletic Training 
Post-Professional Master’s 15 27.3% 
Doctoral (PhD, EdD, etc.) 32 58.2% 
Clinical Doctorate (DAT, DPT) 3 5.5% 
Other 2 3.6% 
Missing 3 5.5% 
Previous Clinical Settings* 
High School 44 
Public High School 31 56.4% 
Private High School 13 23.6% 
College/University 92 
Junior or Community College 6 10.9% 
NAIA College 10 18.2% 
NCAA Division 3 College 19 34.5 
NCAA Division 2 College 18 32.3% 
NCAA Division 1 College 39 70.9% 
Professional Sports 15 27.3% 
Clinic 26 47.3% 
Other 6 10.9% 
Missing 4 7.3% 
Years of Experience as an Athletic Trainer 
Mean = 22.20 ± 9.47 years 
0-9 4 7.3% 
10-19 18 32.3% 
20-29 16 29.1% 
>30 13 23.6% 
Missing 4 7.3% 
Program Director by Program Type* 
Professional Master’s 20 36.4% 
Professional Baccalaureate 40 72.7% 
Missing 0 0.0% 
Type of Institution 
NCAA Division 1 College 23 41.8% 
NCAA Division 2 College 10 18.2% 
NCAA Division 3 College 13 23.6% 
NAIA College 5 9.1% 
Missing 4 7.3% 
Board of Certification Exam Pass Rate Percentage 
60-69% 4 7.3% 
70-79% 4 7.3% 
80-89% 11 20.0% 
90-99% 8 14.5% 
100% 20 36.4% 
Missing 8 14.5% 
Primary Supervisor for Athletic Training Services 
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Head Athletic Trainer 45 81.8% 
Sports Medicine Director 2 3.6% 
Other 4 7.3% 
Missing 4 7.3% 
Athletic Training Reporting Structure 
Athletic Department 45 81.8% 
Campus Health Services or Non-Athletic Department 6 10.9% 
Missing 4 7.3% 
*Participants were allowed to select multiple responses to this question.
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Table 6.3. Construct Questions and Descriptives 
Construct Question Median (IQR) Possible Range** Sample Range 
How good or bad would it be for an athletic trainer to: 36.5 (34.0-39.0) 7.0-42.0 26.0-41.0 
Composite Total 
- Appropriately withhold an athlete from participation
when necessary for a concussion
7.0 (7.0-7.0) 1.0-7.0 6.0-7.0 
- Fail to withhold an athlete from participation when
necessary for a concussion*
7.0 (7.0-7.0) 1.0-7.0 5.0-7.0 
General 
Attitudes 
- Withhold an athlete from participation for a potential
concussion when it’s not actually a concussion 
6.0 (4.0-7.0) 1.0-7.0 1.0-7.0 
- Appropriately withhold an athlete from participation
for ANY medical reason 
7.0 (7.0-7.0) 1.0-7.0 4.0-7.0 
- Fail to withhold an athlete from participation when
necessary for ANY medical reason* 
7.0 (7.0-7.0) 1.0-7.0 5.0-7.0 
- Withhold an athlete from participation for ANY
potential reason when not medically necessary 
4.0 (2.0-4.0) 1.0-7.0 1.0-6.0 
10.0 (10.0-11.0) 2.0-14.0 4.0-12.0 
Composite Total 
- How prepared do you feel athletic training students
are, in general, for autonomous decision-making upon
graduation from a professional-level athletic training
education program?
5.0 (5.0-5.0) 1.0-7.0 2.0-7.0 
Quality 
- How prepared to you feel your students will be for
autonomous decision-making upon graduation from
your athletic training education program?
5.0 (5.0-6.0) 1.0-7.0 2.0-6.0 
34.5 (17.0-78.0) 0.0 - ∞ 3.0-220.0 
Composite Total 
- How many total curricular hours would you estimate
your professional-level athletic training program
spends per semester talking about the communication
and/or collaboration of making and implementing
healthcare decisions?




- How many total clinic hours would you estimate your
professional-level athletic training program spends per
clinical education experience talking about the
communication and/or collaboration of making and
implementing healthcare decisions?
11.0 (10.0-30.0) 0.0 - ∞ 2.0-200.0 
- How many times would you estimate your
professional-level athletic training students have a role
in making and/or implementing an initial decision to
remove a concussed individual from play by the time
they graduate?
3.0 (2.0-5.0) 0.0 - ∞ 0.0-20.0 
Qualitative - Please describe why you did or did not feel coverage of the topic communication/collaboration was effective or
beneficial.
- Please describe why you do or do not feel satisfied with the amount of coverage of communication/collaboration.
- Please explain the satisfaction or dissatisfaction you have heard from your preceptors and students regarding the
individuals they collaborate/communicate with.
- Please describe if there are any communication/collaboration differences between concussions and other medical
conditions (i.e. musculoskeletal injury, illness, etc.).
- Why do you feel the decision you ranked highest priority is the most noteworthy?
- Please explain why you feel the decision to withhold athletes from injuries are difficult.
- Please describe any barriers your students have experienced specifically related to their confidence in making
concussion-related decisions.
*These items are reverse coded to reflect incorrect symptoms/consequences as negative impacts to the overall construct total.
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Table 6.4. Categorization and Frequency of Open-Ended Responses 
Category Frequency Key Findings 
Preparation and Background 
- Clinical Experiences 28 Lacking transfer of skills due to observation only experiences 
Lack of awareness of clinical education within program 
- Preceptor Engagement 11 Variation in preceptor mentality 
Desire to be integrated as part of the team (2-way street) 
- Didactic Experiences 15 Goes beyond the classroom (not enough) 
Lack of knowledge and reasonable expectations of injury 
Could always improve upon 
- Philosophy 3 Seriousness of concussion and potential for misunderstanding 
- Confidence in Preparation 3 Fear of making the wrong decision (lack of confidence) 
- Policies/Procedures 6 Desire for greater consistency between state law, district policy, and 
best practices 
Perceptions of Withholding 
- Consequences of Decision 12 Inaccurate decision-making can lead to long-term consequences and 
even death with concussions 
Benefits and Drawbacks 
- Level of Risk 8 Need to make decisions decreasing risk of further injury 
Decision-Making Context and Timing 
- Event-Based Factors 2 Situation-dependent 
- Organization-Based Factors 3 Desire for increased resources within differing settings and access to 
specialty care 
- External Influences 2 Media focus on concussions has had a negative impact 
- Athlete-Based Factors 3 Athletes have a tendency to lie (especially with concussion) 
- Decision-Making Confidence 10 Lack of trust in self 
Room for improvement 
Stakeholder Interactions 
- General Communication 27 Requires practice, experience, and effort 
Vital to success – may differ for different injuries (Ex: academics with 
concussions) 
Desire for improvement – tends to only be a focus with extremes 
- School Personnel 11 Coach pressure/expectations (shouldn’t impact but may) 
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Incorporation of academics for concussions 
- Parents 2 Parent distrust in AT 
- Physicians 18 Opportunity to interact with many health professionals 
Difficulty in determining who is a “concussion specialist” 
When in doubt, refer 
Desired Improvements for Transition to Practice 
- Role Playing/Situational Learning 1 Success with scenarios and role playing 
- Debriefing 1 Students need to feel empowered to make decisions 
Injury Factors Influencing Decision-Making 
- Injury/Illness Characteristics 14 Invisibility/variation in concussion presentation 
Lack of objective assessment measures 
Components of Decision-Making 
- Legal Implications 2 Legal landscape of concussion-related decisions 
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Table 6.5. Athletic Training Educator Joint Display Array 
make clinical decisions. working on their own. 
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- Professional 21 36.0 2.16 0.03 Confirmatory Neurological conditions The long-term effects of a 
Baccalaureate (32.0-38.0) have shown to have the poorly diagnosed 
- Professional 9 39.0 greatest impact on concussion differ from 
Master’s (36.0-40.0) quality of life. person to person and the 
brain is the most important 
organ to take care of. 
Quantity 
- Professional 26 23.5 1.79 0.07 Confirmatory Our students spend a We discuss this issue a lot 
Baccalaureate (17.0-60.0) significant amount of with our students and we 
- Professional 10 62.5 time discussing this have objectives in their 
Master’s (34.0-83.0) area. I believe it better clinical rotations to ensure 
prepares them to meet that they’re communicating 
the demands of their and collaborating. 
first full-time position. 
Quality 
- Professional 36 10.0 -0.76 0.45 Confirmatory Our alumni have Any discussion regarding 
Baccalaureate (10.0-11.0) reported they felt this topic is going to be 
- Professional 15 10.0 prepared for their first effective. Students need to 
Master’s (8.0-11.0) job. Our seniors report 
on exit surveys that they 
feel empowered to speak 
with other professionals 
feel ready. Preceptors and need to know they will 
report senior level have to collaborate/ 
students are able to communicate when they’re 
133 
CHAPTER 7: SPECIFIC AIM 3 OVERVIEW, RESULTS, AND DISCUSSION 
7.1 Overview and Background 
The Communication of Healthcare decisions in Athletic Training (CHAT) educational 
program is a theory-based workshop targeting improved athlete healthcare through appropriate 
decision-making. Specifically, this program was designed to improve the preparedness of athletic 
training students to make difficult decisions concerning athlete removal and return to 
participation upon entry to autonomous clinical practice. This article details the development, 
formative research, and pilot test evaluation of the CHAT program as well as the primary 
program components. 
Brain injuries constitute nearly 15 percent of all injuries, with the majority of these 
injuries classified as concussions.64 Concussion is associated with various negative sequelae if 
not managed properly such as future concussion risk, second impact syndrome, and mental 
health decline.21,86 In addition, concussions are one of the common injuries occurring within 
sports settings that present unique circumstances and challenges.9,229 Within sport, there is often 
the possibility of immediate danger and secondary injury if not identified and managed 
appropriately. Athletic trainers (ATs) are healthcare professionals tasked with providing care for 
athletes suffering from concussion and other sport-related injuries. The AT role includes injury 
prevention, clinical evaluation and diagnosis, immediate care, rehabilitation, and 
reconditioning.52,151 ATs often work in multiple settings, but schools (high school and college) 
are the most common.31 With their diverse education and exposure, ATs are positioned to take 
the lead on emergency care, clinical diagnosis, therapeutic intervention, and rehabilitation of 
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concussions as they often have two unique perspectives: 1) witness of injury occurrence and 2) 
continual interaction with concussed athletes. In addition, recent evidence within the high school 
setting suggests concussions are better identified and managed in the presence of an AT.230 
After a concussion diagnosis is made, ATs must establish strong communicative and 
collaborative relationships to ensure appropriate return to both academics (if a student-athlete) 
and athletics. ATs often serve as a liaison between parties to balance stress and rest;26,165
however, the competing expectations and priorities of various sport stakeholders (ex: parents 
versus coaches versus administration) may lead to difficult decisions. For example, if a coach 
wants an athlete to play so the team has a better chance at winning a game, or if a parent wants 
their child to play for better exposure to scholarship opportunities, prioritization can compete 
between stakeholders. ATs must make various decisions including when an athlete needs to be 
removed, when they are ready to return to play, and when they are ready for unrestricted 
return, all of which may impact an individual’s outcome from injury. Each decision must be 
weighed, while considering potential risk of re-injury, patient presentation and desires, and 
best available evidence.166 Recent evidence supports the notion that many sports medicine 
clinicians have experienced pressure to prematurely return a concussed athlete to the playing 
field.110 In addition, media and news outlets often highlight the negative consequences of 
inappropriate decision-making42 which may be influenced by pressure. As ATs are often faced 
with pressure regarding these decisions, it can pose a challenge to newly credentialed athletic 
trainers with little autonomous experience.254 
The current body of literature is lacking a theoretical framework to guide our 
understanding of how an AT’s work environment affects their ability to make appropriate 
medical decisions, ultimately impacting athlete health and safety. However, preliminary data 
conducted by the research team supports the difficulties related to decision-making primarily 
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reside with concussions. Concussions are difficult to diagnose and treat due to the “invisible” 
nature of the injury to untrained individuals as well as the significant consequences associated 
with making inappropriate decisions (i.e. long-term brain health, death).168 In addition, 
preliminary data supports the majority of decision-making difficulty resides in a lack of effective 
communication and collaboration for injury diagnosis and management.168 Therefore, this study 
set out to develop an intervention program – titled the Communication of Healthcare decisions in 
Athletic Training (CHAT) educational program -- that was driven by theory and formative 
research to provide a tangible solution for preparation of the future generation of ATs. 
7.2 Intervention Strategies and Application 
The CHAT program was developed with the following stages: 1) conceptual design (Fall 
2017); 2) formative research (Spring/Summer 2018); 3) program planning and development (Fall 
2018); and 4) program evaluation (Winter 2018-2019). 
7.2.1 Conceptual Design 
The CHAT program was designed to improve decision-making related to concussions. 
Specifically, the program aimed to improve athletic training students’ intentions to make 
appropriate concussion-related decisions. Athletic training students were selected as the priority 
population for two primary reasons. These students are the future of the athletic training 
profession and in order to ensure appropriate concussion-related decision-making occurs, it is 
necessary that graduating students are prepared. Second, athletic training students are not yet 
responsible for authoritative decision-making, which allowed for a natural use of intentions as 
the target behavior. Additionally, a workshop-based format was chosen as it is a common format 
for educational competency coverage and/or review as well as additional preparation, such as for 
the Board of Certification examination.270 
We used the PRECEDE planning model to create a methodical and strategic 
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intervention.220,271 We opted to pilot test our intervention prior to engaging in a full evaluation 
process, which will be a subsequent step to the current study. We used the stages of the 
PRECEDE (Figure 7.1) to assess the health needs of athletes (end goal). Based on previous 
literature, our social and epidemiological assessments determined a need for secondary 
concussion prevention, or the reduction of negative consequences after injury, via the reduction 
of inappropriate decision-making by athletic trainers.42,265 
Behavioral and environmental determinants, as well as their contributing risk factors, 
were assessed using formative research due to a lack of previous literature support. However, 
these risk factors did draw upon the Integrated Behavioral Model (IBM) to determine potential 
influences. The IBM is a model that combines aspects of the Theory of Reasoned Action and 
Theory of Planned Behavior.231 Although the IBM has not been used within sports medicine 
research, the individual components have been used for concussion education and prevention 
research.121,272 The IBM prioritizes intention as the ultimate outcome with potential influential 
factors of attitudes, perceived norms, and personal agency, as well as external factors such as 
salience and knowledge. Formative research explored all of these variables, with the addition 
of communication and collaboration practices. Preliminary data suggested comfort in knowing 
which decision needed to be made, but decreased confidence in knowing how to implement 
said decision, typically based in a lack of communication.168 
7.2.2 Formative Research 
The Athletic Training professional community is closely integrated with multiple 
influencers including athletic training students, certified athletic trainers who often serve as 
clinical preceptors, and athletic training educators who are responsible for preparing these 
students for future autonomous practice. Therefore, we chose to incorporate the perspectives of 
all three groups for identification and prioritization of determinants and risk factors for 
inappropriate concussion-related decision-making. Prior to data collection, the research team 
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obtained University Institutional Review Board approval. First, interviews were conducted with 
certified athletic trainers (June 2016) which formed the initial basis for understanding decision- 
making as a contextual issue that athletic trainers face. Then in the summer of 2017, a concurrent 
mixed methods approach was used to both survey all three groups with closed- and open-ended 
questions and obtain additional interviews from athletic training students. 
Certified athletic trainers, athletic training students, and athletic training educators 
identified several determinants of appropriate decision-making including both behavioral 
(communication, collaboration, and confidence) and environmental (event-based and 
organization-based) factors. Many participants noted their own willingness to communicate, but 
a lack of willingness from other sport stakeholders (coaches and parents in particular) to engage 
in conversation. Therefore, it is necessary to include all stakeholders in open and honest 
communication. Additionally, all individuals mentioned having more experience collaborating 
with other healthcare professionals, such as team physicians and other athletic trainers, than they 
did communicating with other sport stakeholders, such as parents and coaches. In terms of 
environmental determinants, athletic training students and certified athletic trainers mentioned 
various event-based factors, such as decisions being more difficult during a playoff game than a 
practice, and organization-based factors, such as the mandatory injury notification to parents at 
the high school level. As such, the majority of factors discussed within these environmental 
determinants were not feasibly modifiable or changeable and therefore were treated with low 
prioritization. 
Regarding predisposing factors, or factors the predispose an individual to make an 
inappropriate decision, participants supported the notion of personal agency, attitudes, and 
educational background as primary influencers.255,268 Certified athletic trainers had lower levels 
of the perceived behavioral control aspect of personal agency, or the potential of influencers to 
138 
overtake their decision, whereas students had lower scores of self-efficacy, or the ability to 
actually make a decision. Additionally, participants highlighted the role of experience in 
developing comfort with communication and confidence. 
Concerning reinforcing factors, or factors that allow an individual to continue or 
discontinue making inappropriate concussion-related decisions, stakeholder support, validation, 
and legality were all discussed.255,268 Specifically, participants highlighted the desire of 
stakeholders to value their decision-making capabilities with the ultimate goal of reducing the 
potential of litigation, particularly due to the fact that concussion has overtaken the sports 
medicine legal landscape. 
Policies and procedures, educational resources, and the role of the athletic trainer within 
an organization were all discussed by participants as enabling factors, or factors that assist in 
making appropriate concussion-related decisions. In particular, they discussed using policies and 
procedures as a resource to fall back on in the event stakeholders wanted to try to influence 
decisions as well as the fact that they have an additional battle to navigate if they are at their 
organization in a part-time versus a full-time manner. Educators also noted the lack of curricular 
mandate through diverse amounts of time spent covering these topics within education.273 
Additionally, athletic training students and certified athletic trainers described a desire for 
increased coverage and greater resources dedicated to communication.255,268 
Previous literature, the IBM, and formative research all drove the identification of 
determinants and risk factors of concussion-related decision-making intentions which were then 
prioritized based upon concepts of changeability and importance. The prioritized factors in 
relationship to all identified can be seen in Figure 7.1. The determinants included both behavioral 
and environmental components; however, only behavioral were prioritized, as the environmental 
factors had low changeability. Additionally, the formative research supported greater confidence 
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with healthcare provider collaboration, as opposed to communicating with sport stakeholders 
(coaches, parents, athletes). Therefore, communication and confidence were the prioritized 
determinants. Prioritized predisposing factors included educational quality and personal agency. 
The prioritized reinforcing factor included resources and the prioritized enabling factor included 
stakeholder support. Collectively, we believed these intervention components would allow us to 
comprehensively address the most important and feasible factors impacting decision-making to 
improve secondary concussion prevention. 
7.2.3 Program Planning and Development 
Upon completion of formative research data collection, reduction, and analysis, the 
development process began. This process included creating an outline of the intervention, the 
didactic materials, the scenarios, lesson plans for each component, and evaluation measures. The 
main program components can be seen in Figure 7.2. The workshop was designed to fit within a 
single-day (3.5 hours including breaks) or multiple day (two, 1.5 hours without breaks) format. 
Regardless of format, content remained unchanged. The individual program components 
(didactic and situational learning) were positively reviewed by athletic training students, certified 
athletic trainers, and athletic training educators (n=5) prior to pilot testing. In addition, the 
situational learning program component was tested in its entirety within the University athletic 
training program prior to pilot testing. No changes to curricular content were made as there were 
no suggested revisions by individuals. 
Part one of the workshop consisted of two items: 1) consent and pre-intervention surveys 
and 2) didactic content. The workshop began with participants providing informed consent as 
well as the completion of pre-intervention surveys targeting knowledge, attitudes, personal 
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agency, and intentions. The second portion of the workshop consisted of didactic information 
covering the current state of sports concussion and communication/collaboration strategies. In 
order to accommodate programs with differing student educational levels, it was important to 
incorporate information that allowed all participants to be on the same level regarding 
concussion knowledge. In addition, communication/collaboration strategies were a topical focus 
to provide tangible resources for holding conversations within part two. 
Part two consisted of situational learning and post-intervention surveys. Situational 
learning was achieved through the incorporation of two scenarios (one straightforward, one 
complex) highlighting differing types of concussion-related decisions. In these scenarios, 
students were asked to take the role of a stakeholders including athletic trainers, athletes, 
coaches, and parents. The first scenario involved a minor at the beginning of the season who had 
a stereotypical mechanism of concussive injury (tackled and hit head on ground) followed by 
several signs and symptoms. Students then had an opportunity to role play being the athletic 
trainer and having the conversation to remove him from play with the athlete, coach, and parent. 
The individuals portraying stakeholders were instructed to be upset, yet ultimately be 
understanding, acknowledging that removal was best for the athlete’s ultimate health. The 
second scenario involved more intense conversations with the athlete, coach, and parent. This 
individual was a collegiate cheerleader in a national-level competition who had not been taking 
care of herself physically or emotionally. She had an obvious mechanism of concussion, but only 
a few symptoms and had not eaten breakfast that morning. In addition, the coach was instructed 
to be aggressive concerning the removal decision and question the athletic trainer’s authority. 
The parent was instructed to be upset regarding the fact that they were not informed their 
daughter was injured. The athlete was instructed to tell the parent/coach that they felt okay, but 
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also to tell the athletic trainer that they did not feel ready to return and were scared of what the 
coach/parent would think. Upon conclusion of each individual conversation, debriefing occurred 
with participants to discuss what worked well, what they could have done better, and how they 
see this incorporating into a real-life situation. After debriefing of all conversations, participants 
were asked to complete a post-intervention questionnaire examining knowledge, attitudes, 
personal agency, and intentions for comparison. 
7.2.4 Program Implementation and Initial Evaluation 
A total of 37 athletic training students (mean age = 23.5±3.5 years) from two athletic 
training education programs (professional baccalaureate: n=14; professional masters: n=23), 
within the state of study, pilot tested the CHAT program. Nearly 60% of students were at the 
“junior” or “first year” level with the remaining 40% preparing for graduation. Additionally, the 
sample was primarily female (n=26, 70.3%), which is relatively standard across athletic training 
educational programs.274 There was a large amount of diversity in race/ethnicity, with 
Caucasians (n=21, 56.8%), African Americans (n=11, 29.7%), Asians (n=3, 8.1%), American 
Indian/Native American (n=2.7%), and Latinos (n=2.7%) all represented. Medians and 
interquartile ranges are reported for all evaluation constructs (attitudes, personal agency, 
knowledge, intentions) in Table 7.1. Overall, participants had moderate levels of knowledge and 
personal agency, and positive attitudes towards concussion before the intervention. Participants 
also had relatively high intentions prior to the intervention. 
All constructs were assessed for differences from pre- to post-intervention and between 
program type (professional baccalaureate vs. professional masters) as well as the interaction 
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between the two variables using an Analysis of Variance (ANOVA) (Table 7.2). Tukey post-hoc 
tests were used in the event of significant results. An alpha level of 0.05 was set a priori. It is 
important to note that knowledge of concussion symptoms and consequences were high to begin 
with and did not change after the intervention. 
Significant improvements pre- to post-intervention were found for the constructs of 
personal agency (F=17.48, df=32, p<0.001) and intentions (F=13.16, df=32, p=0.001). Personal 
agency was further broken into perceived behavioral control (PBC), or the perceived influences 
over a concussion-related decision, and self-efficacy (SE), or the skill to make an appropriate 
concussion-related decision. Significant differences were found for both components of personal 
agency with improved scores post-intervention (PBC: F=5.35, df=32, p=0.027; SE: F=12.77, 
df=32, p=0.001). Intentions were further broken into intending to make an appropriate decision 
regardless of setting (clinic versus sideline-based evaluation), situation (game, practice, starter, 
bench player, etc.), and pressure (from a coach, athlete, administrator, parent, or fan). Intentions 
to make an appropriate concussion-related decision also improved in all categories from pre- to 
post-intervention (setting: F=7.14, df=32, p=0.012; situation: F=10.51, df=32, p=0.003; pressure: 
F=7.22, df=32, p=0.011). 
The post-survey identified scenarios as the most salient component of the workshop. 
However, the other individual components (concussion lecture, communication lecture, 
scenarios, workshop format, and workshop delivery) were rated as a favorite by a minimum of 
four students. Additionally, the students’ least favorite component was concussion lecture 
information. However, the students noted that this topic was necessary, although less novel than 
the other components. Furthermore, all students felt the workshop was useful and successful in 
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some capacity, with 94.1% rating the workshop as extremely or very useful and 85.3% rating the 
workshop as extremely or very successful. 
7.3 Discussion 
The goals of the project initiative were to develop and implement a theory-based 
approach to improve intentions to make appropriate medical decisions from the perspective of 
athletic training students. By improving appropriate medical decision-making, patients are more 
likely to receive the care they need, optimizing patient outcomes. Using formative research and 
the PRECEDE planning model, which is widely used within public health research, the project 
team successfully designed educational materials and implemented the program within two 
athletic training education programs. Ongoing plans include modification of the successful 
program to online and virtual environments, as well as further evaluating its current state, with 
geographically diverse participants and the use of a control group. 
One key factor in the successful development and implementation of the program was the 
formative research with key stakeholders. Inappropriate concussion-related decision-making is 
not often discussed due to its negative connotation. Therefore, due to the tight-knit athletic 
training community, it was important to gather trustworthy information regarding decision- 
making. We believe that including the three stakeholder groups (athletic training students, 
certified athletic trainers, and athletic training educators) significantly added to our ability to 
triangulate information and create a credible and meaningful educational program. The program 
prioritized benefit to the profession and athlete healthcare as a whole. In addition, the profession 
responded positively to the program through program feedback with all expressing high levels of 
usefulness (94.1%) and effectiveness (85.3%). This is a promising result, as there is ability to 
expand and modify the CHAT program to encompass large-scale distribution. 
Despite the promising results, there are several limitations to the program. First, this 
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intervention only used a single time-point assessment, immediately post-intervention. Future 
research aims to incorporate a full evaluative approach of the refined intervention 
incorporating long-term retention of participant outcomes. Another limitation is the use of 
self-reported measures; however, given the early nature of the proposed work, self-report 
was the most feasible way of gaining this information. We also chose to focus on athletic 
training students, as opposed to certified athletic trainers to provide a foundation for 
appropriate decision-making upon entry to the field; however, that does not mean certified 
athletic trainers do not also need continuing education on the studied topics. Lastly, there are 
other healthcare providers who may be responsible for making these decisions and may not 
always make the most appropriate decisions including physicians, emergency medical 
technicians, and first responders. There are future opportunities for program development 
within these different populations to improve athlete healthcare at all levels of play and in 
all types of environments. 
7.4 Conclusions 
The CHAT program provided an opportunity for athletic training students to engage in 
life-like situations in an authoritative manner without yet being independent clinicians to ensure 
adequate patient care decisions. They were able to learn educational content and then apply it 
through interactive scenarios to gain experience. The program also created a platform for 
recognition of educational need and possible integration into future athletic training educational 
curriculum. By improving the ability of healthcare professionals to effectively identify and 
manage concussions, patient outcomes are improved, ultimately impacting athlete health. 
Furthermore, by providing a tangible solution to improving the preparation of future athletic 
trainers for this task, this program has the ability to significantly impact the athletic training 
profession. 
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Table 7.1. Construct Descriptives for Comparison 
Constructs Time n Median IQR Range Possible Range 
Attitudes Pre 32 86.0 77.5-90.0 59.0-98.0 14.0-98.0 
Post 33 85.0 75.0-93.0 56.0-98.0 
General Pre 33 70.0 64.0-74.0 47.0-77.0 11.0-77.0 
Post 33 72.0 65.0-75.0 44.0-77.0 
Complex Pre 35 15.0 12.0-16.0 10.0-21.0 3.0-21.0 
Post 34 13.5 12.0-18.0 9.0-21.0 
Personal Agency Pre 37 90.0 83.0-98.0 42.0-104.0 15.0-105.0 
Post 34 98.0 89.0-102.0 80.0-105.0 
Perceived Behavioral Control Pre 37 15.0 14.0-17.0 11.0-21.0 3.0-21.0 
Post 34 16.5 14.0-20.0 10.0-21.0 
Self-Efficacy Pre 37 75.0 70.0-82.0 31.0-84.0 12.0-84.0 
Post 34 82.0 73.0-84.0 68.0-84.0 
Knowledge Pre 29 82.0 78.0-86.0 68.0-93.0 25.0-100.0 
Post 32 82.0 77.5-85.0 67.0-92.0 
Symptoms Pre 30 49.5 47.0-52.0 44.0-60.0 16.0-64.0 
Post 32 49.0 48.0-53.5 38.0-58.0 
Consequences Pre 36 34.0 30.5-34.0 24.0-36.0 9.0-36.0 
Post 34 32.0 29.0-34.0 24.0-36.0 
Intention Pre 37 85.0 79.0-91.0 45.0-91.0 13.0-91.0 
Post 34 91.0 85.0-91.0 78.0-91.0 
Settings Pre 37 14.0 12.0-14.0 2.0-14.0 2.0-14.0 
Post 34 14.0 14.0-14.0 12.0-14.0 
Situations Pre 37 41.0 36.0-42.0 18.0-42.0 6.0-42.0 
Post 34 42.0 41.0-42.0 36.0-42.0 
Pressures Pre 37 35.0 30.0-35.0 16.0-35.0 5.0-35.0 
Post 34 35.0 32.0-35.0 30.0-35.0 
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Table 7.2. Analysis of Variance by Time and Program Type 
Outcome Effect 
F-value (p-value)
Timea,b Program Typec Time*Program Typed
Attitudes 0.05 (p=0.8310) 0.54 (p=0.4671) 0.01 (p=0.9081) 
- General 0.01 (p=0.9138) 0.96 (p=0.3343) 0.06 (p=0.8111) 
- Complex 0.05 (p=0.8202) 0.34 (p=0.5631) 2.37 (p=0.1337) 
Personal Agency 17.48 (p=0.0002) 1.49 (p=0.2299) 0.01 (p=0.9128) 
- Perceived Behavioral Control 5.35 (p=0.0273) 0.07 (p=0.7913) 0.52 (p=0.4771) 
- Self-Efficacy 12.77 (p=0.0011) 2.67 (p=0.1113) 0.01 (p=0.9212) 
Knowledge 0.01 (p=0.9203) 0.24 (p=0.6300) 0.01 (p=0.9042) 
- Symptoms 0.01 (p=0.9309) 0.41 (p=0.5274) 0.01 (p=0.9276) 
- Consequences 0.57 (p=0.4572) 0.04 (p=0.8481) 0.77 (p=0.3881) 
Intentions 13.16 (p=0.0010) 0.22 (p=0.6415) 0.82 (p=0.3712) 
- Settings 7.14 (p=0.0118) 0.02 (p=0.8825) 0.21 (p=0.6496) 
- Situations 10.51 (p=0.0028) 0.12 (p=0.7362) 0.44 (p=0.5104) 
- Pressure 7.22 (p=0.0113) 0.39 (p=0.5361) 1.01 (p=0.3235) 
aAll significant findings consisted of improved scores from pre-intervention to post-intervention. 
bThe degrees of freedom for Time were 32. 
cThe degrees of freedom for Program Type were 35. 
dThe degrees of freedom for the interaction of Time*Program Type were 32. 
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CHAPTER 8: ADDITIONAL SUPPORTING RESULTS 
In addition to the quantitative results discussed in the manuscripts for Chapters 4 
(Manuscript 1, Specific Aim 1a) and 5 (Manuscript 2, Specific Aim 1b), participants also 
completed open-ended survey questions regarding various topics resulting in the supporting 
qualitative data for Specific Aims 1a and 1b. All results for Specific Aims 2a and 2b are included 
in Chapter 6 (Manuscript 3) and all results for Specific Aim 3 are included in Chapter 7 
(Manuscript 4). Four open-ended questions were chosen to further explain Aim 1 quantitative 
results (Table 8.1) from the perspective of certified athletic trainers (1a) and athletic training 
students (1b). Participants open-ended responses were coded according to the CQR framework 
with a codebook created based upon participant interviews from both certified athletic trainers 
(n=10, preliminary data) and athletic training students (n=15, formative research) and revised 
based off of the surveys (Figure 8.1). In the event responses pertained to more than one category 
or theme, they were coded as such leading to more codes than individuals responding to 
questions. The top three categories discussed by these participants are discussed below.  
8.1 Aim 1a – Certified Athletic Trainers 
The quantitative path analysis found two primary full path findings regarding factors that 
impact decision-making from the perspective of certified athletic trainers: 1) the quality of 
education on perceived behavioral control on intentions, and 2) the quality of education on 
communication and collaboration practices affecting intentions.  
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The following are qualitative data in support of Aim 1a quantitative findings. In terms of 
quality of education, most participants highlighted one of three categories: 1) didactic 
experiences (surveys: 40.1%, interviews: 30.0%), 2) clinical experiences (surveys: 12.6%, 
interviews: 30.0%), and 3) confidence in preparation (surveys: 11.5%, interviews: 10.0%). 
Regarding didactic experiences, participants noted the topic of communication and collaboration 
as well as decision-making was variably covered within education and often perceived as a topic 
for clinical education experiences as opposed to the classroom. One participant described, “From 
what I recall from undergrad we only discussed briefly the communication and collaboration 
and it was just kind of something we were supposed to experience during rotations and get a 
grasp of that way.” Additionally, many participants called for a greater prioritization and focus 
on these topics for future athletic trainers, saying “I just needed more” and “There could have 
been more.” Regarding clinical experiences, participants mentioned the responsibility of 
communication/collaboration falling to preceptors with little opportunity for practice. One 
participant said, “They [preceptors] more so just tell us what to do instead of allowing us to do 
it.” Lastly, participants discussed the quality of education in relation to their confidence in their 
educational preparation. Participants typically described one of two experiences: 1) high levels 
of confidence due to exposure and preparation of the topic or 2) low levels of confidence due to a 
lack of exposure and preparation of the topic. One participant in particular stated, “When I got 
out in to the field on my own, I crashed and burned in this area.” 
The discussion of perceived behavioral control largely centered on stakeholders that 
impact decision-making, as well as their overall confidence with concussion-related decision-
making. Coaches (surveys: 19.7%, interviews: 50.0%), overall confidence (surveys: 17.7%, 
interviews: 20.0%), and athlete-based factors (surveys: 14.3%, interviews: 10.0%) were 
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mentioned most often by participants concerning the ability to not only make but implement an 
appropriate concussion-related decision. The difficulty with coaches stemmed from a lack of 
understanding and safety prioritization by the coaches, as well as push-back regarding the 
decision to remove an athlete from play. One participant stated, “I always worry about my 
coach’s reaction,” with several others simply stating, “pressure from coaches.” Another factor 
impacting both overall confidence and the relationship with coaches and athletes was that of the 
visibility of concussions. Since concussions often do not exhibit any outward signs and 
symptoms and are not able to be seen on standard objective diagnostic techniques, such as 
imaging, participants described them as difficult to diagnose and get stakeholders on board. One 
participant discussed the vagueness of symptoms and their relationship to other pathologies by 
saying, “the different factors that play into a concussion, an individual could get hit in the head 
and have a headache but is that headache from other factors like dehydration or is it because the 
athlete sustained a concussion.” Lastly, participants described athlete-based factors that 
influence these decisions, such as the fact that there is a reliance on athlete honesty to accurately 
report subjective symptoms. Many of the participants had little faith in their athletes by 
describing things such as “athlete dishonesty,” “inability to trust athletes,” and simply put, 
“lying.” 
Participants also noted several differences in communication/collaboration practices for 
concussions compared to other injury types. These differences specifically focused on general 
communication (surveys: 19.9%, interviews: 40.0%), communication with physicians (surveys: 
17.5%, interviews: 10.0%), and communication with coaches (surveys: 15.7%, interviews: 
20.0%). One participant noted communication with all parties being different for concussions by 
saying, 
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The individuals in which I collaborate with on concussions are different than those I 
collaborate with for other injuries.  I typically will not "collaborate" with the coach, or 
parent when making a concussion based decision, unless to gather insight on what is the 
"norm" personality wise for that patient, but I mostly will collaborate with other athletic 
trainers and my clinical supervisors for advice in this area.  Also, being at a high school 
I do not have access to one specific physician that deals with concussions so this is 
another area that may differ from my collaboration process regarding musculoskeletal  
injuries. 
The overarching difference in communication/collaboration practices between concussion and 
non-concussion-related decisions primarily resides in the involvement of more individuals as 
well as an adjustment of roles. More discussion was spent on the roles of physicians and other 
healthcare professionals as collaborators whereas parents, athletes, and coaches were simply 
communicated with along the way as other key stakeholders. Within these injury-specific 
differences, participants discussed their levels of satisfaction (and dissatisfaction) with 
individuals they communicate/collaborate with. The discussion of satisfaction was primarily 
mentioned in regard to general communication practices (surveys: 29.7%, interviews: 10.0%), 
communication with physicians (surveys: 16.1%, interviews: 10.0%), and communication with 
coaches (surveys: 16.0%, interviews: 30.0%). Overall, participants were satisfied with their 
established relationships; however, several mentioned the sometimes-competing expectations 
and obligations that exist within athletics. One participant stated, “[communication is] effective 
when utilized; however, challenging with incorporating different personalities and perspectives.” 
8.2 Aim 1b – Athletic Training Students 
The quantitative path analysis found one primary finding regarding factors that impact 
decision-making from the perspective of athletic training students: the quality of education on 
self-efficacy on intentions to make appropriate concussion-related decisions. 
The following are qualitative data in support of Aim 1b quantitative findings. Typically, 
the discussion of educational quality fell into one of three categories: 1) didactic experiences 
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(surveys: 53.0%, interviews: 60.0%), 2) philosophy of decision-making (surveys: 7.8%, 
interviews: 20.0%), and 3) confidence in preparation (surveys: 7.8%, interviews: 13.3%). 
Regarding didactic experiences, participants usually noted one of two occurrences: 1) they had 
significant exposure to the topic and felt the coverage was beneficial or 2) they had little to no 
exposure to the topic and wanted more. In regard to the former, one participant described, “I felt 
it was helpful because as students we don't do too much communicating, but this will be our 
responsibility and so we have to know who to talk to and in what way so that we can be 
effective.” One participant noted the latter by saying,  
There is not enough time spent on the subject. Working with coaches and standing behind 
your decision is the toughest part and not brought up. 
In terms of educational philosophy, participants supported the notion that communication/ 
collaboration should be an understood part of the job; however, “It is something we think is so 
simple but often gets over looked and is not always properly done.” Lastly, these experiences 
impacted athletic training students’ confidence in their preparation. Specifically, participants 
described either a significant lack of confidence or a significant presence of confidence. One 
participant expressed a lack of confidence by saying, “The lack of time spent on the topic of 
communication and collaboration is not sufficient to allow me to feel comfortable or confident.” 
Additionally, when participants did feel confident, it typically was related to the collaboration 
with other healthcare providers (physicians, other athletic trainers, etc.) and not communication 
with staff, students, and/or parents. One participant stated, “I am confident in my abilities to 
effectively collaborate with other medical professionals about the conditions that my patients 
have.” 
The quality of education was most significantly impacted by self-efficacy, or the ability 
to actually make an appropriate concussion-related decision. Unlike the certified athletic trainers, 
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athletic training students were focused on developing the skill to actually make the decision as 
opposed to understanding and getting the full picture of potential future influencers. Specifically 
related to self-efficacy, participants described clinical experiences (surveys: 22.3%, interviews: 
53.3%), athlete-based factors (surveys: 18.5%, interviews: 26.7%), and decision-making 
confidence (surveys: 13.0%, interviews: 20.0%) as their primary barriers. Regarding clinical 
experiences, participants described an overall lack of experience with being able to evaluate 
concussions and have input on concussion-related decisions in an autonomous or collaborative 
capacity. One participant described, “I have not been taught or been put in a situation that this 
needed to be dealt with [concussion evaluation] so I feel clueless when it comes to it.” 
Additionally, as mentioned with the certified athletic trainers, athletic training students had 
several of the same concerns regarding athletes lying or withholding information about 
symptoms that in turn led them to be less confident about making concussion-related decisions as 
a whole with an overall fear of being wrong. One participant expressed doubt in concussion 
evaluation tools by saying, “I don’t believe the concussion survey is effective in determining 
whether an athlete may have a concussion, many will lie when asked about signs and symptoms.” 
Furthermore, several participants responded with statements such as, “uncertainty,” “not being 
ready,” and “fear of being wrong.” The lack of confidence indicates a need for further 
refinement of objective concussion diagnostic testing as well as practice and exposure to 
decision-making opportunities.
175 
Table 8.1. Questions Providing Supplemental Data 
Certified Athletic Trainers Athletic Training Students 
Question n Question n 
1. Please describe why you did or did not feel the
topic of communication/collaboration was
effective or beneficial.
532 1. Please describe why you did or did not feel the
topic of communication/collaboration was
effective or beneficial.
341 
2. Please describe any barriers you have
experienced specifically related to your
confidence in making concussion-related
decisions.
598 2. Please describe any barriers you have
experienced specifically related to your
confidence in making concussion-related
decisions.
395 
3. Please describe how your
communication/collaboration differs between
concussion and other medical conditions.
651 
4. Please explain the satisfaction or dissatisfaction









CHAPTER 9: SUMMARY OF STUDY 
This study aimed to identify factors that impact concussion-related decision-making from 
the perspective of certified athletic trainers, athletic training students, and athletic training 
educators and then apply the identified factors into a theory-based intervention posited to 
improve preparedness of the future generation of athletic trainers. The Integrated Behavior 
Model informed both aspects of the study with intentions of appropriate concussion-related 
decision-making as the ultimate outcome.  
9.1 Summary Specific Aim 1 
Aim: Identify the paths of influence for Integrated Behavior Model constructs (attitudes, 
perceived norms, personal agency), peripheral factors (communication/ collaboration, salience, 
knowledge), and healthcare communication precursors on certified athletic trainers’ (Aim 1.a) 
and athletic training students’ (Aim 1.b) intention to make appropriate initial decisions to 
remove concussed athletes from participation. 
Hypothesis: Our first working hypothesis was that attitudes, perceived norms, personal agency, 
salience, knowledge, communication/collaboration, and quantity and quality of healthcare 
communication education would influence certified athletic trainers and athletic training 
students’ intentions to make appropriate concussion-related decisions. 
For factor identification, quantitative and qualitative data were collected via surveys and 
interviews completed with each sector of the population. Quantitative data was analyzed using 
structural equation modeling for certified athletic trainers and athletic training students which 
supported our original hypothesis, in part; however, we did not see many of the associations we 
thought we would. The path analysis for certified athletic trainers suggested a significant path 
from educational quality (precursor) to perceived behavioral control (mediator) to intentions to 
make appropriate concussion-related decisions despite pressure from external sources (coaches, 
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parents, administration, athletes, and fans). An additional path was found for educational quality 
to communication and collaboration practices to intentions to make appropriate concussion-
related decisions despite pressure. This was supported through qualitative data suggesting the 
need for exposure and practice to decision-making and communication scenarios as well as 
strong established relationships with sport stakeholders to reduce influence over decisions. 
The path analysis for athletic training students revealed one significant full path from 
educational quality (precursor) to self-efficacy (mediator) to intentions to make appropriate 
concussion-related decisions despite pressure (from coaches, parents, administration, athletes, 
and fans), despite situation (game, practice, time of season, starter, bench player), and despite 
setting (clinic versus sideline evaluation). Self-efficacy prioritizes the skills to make an 
appropriate decision as opposed to the factors that may impact the decision being made 
(perceived behavioral control). The role of self-efficacy was supported through qualitative data 
with athletic training students discussing a lack of exposure to opportunities for decision-making 
as well as decreased confidence related to knowing how and when to remove someone from play 
for a concussion. 
Self-efficacy and perceived behavioral control combine to form the theoretical construct 
of personal agency which encompasses both the skill to make an appropriate concussion-related 
decision as well as the potential influencers over the appropriate decision. Athletic training 
students were solely focused on learning how to make these decisions in a perfect situation 
whereas certified athletic trainers appreciated the nuance of how and when these decisions are 
made contextually.  
9.2 Summary Specific Aim 2 
Aim: Describe relationships among professional-level athletic training educators’ quantity and 
quality of healthcare communication perceptions and general attitudes about decision-making 
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and communication within athletic training education programs (Aim 2.a) and to describe 
program-type (professional master’s vs. professional baccalaureate) differences in these factors 
(Aim 2.b). 
Hypothesis: Our second working hypothesis was that coverage of healthcare communication as 
a part of athletic training education would not differ by program type. 
Due to the lack of curricular mandate within current athletic training education, our study 
helped to first examine what content focus and prioritization look like for communication and 
collaboration. Athletic training educators expressed large amounts of diversity within content 
focus; although, the majority of educators felt strongly regarding pre-existing coverage being of 
high-quality. In addition, athletic training educators had positive attitudes toward decision-
making which hopefully disperse to the students they are educating. In support of our 
predetermined hypothesis, healthcare communication content coverage did not differ by program 
type; however, general attitudes toward decision-making did. Educators from professional 
masters athletic training programs had more positive attitudes toward decision-making compared 
to professional baccalaureate program educators. The qualitative data supported our findings 
highlighting the focus within athletic training education is on teaching skills when in reality, 
students may be missing out on a more realistic picture of decision-making within athletics. In 
addition, athletic training students, certified athletic trainers, and athletic training educators all 
expressed the desire for greater prioritization and content focus of decision-making and 
communication within educational curriculum. 
9.3 Summary Specific Aim 3 
Aim: Design and pilot a theory-based intervention for healthcare communication among 
professional-level athletic training students to improve their intentions toward making 
appropriate medical decisions to remove concussed athletes from participation. 
Hypothesis: Our third working hypothesis was that completion of a theory-based intervention for 
healthcare communication among professional-level athletic training students would improve 
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attitudes, personal agency, and intentions toward making appropriate medical decisions to 
remove concussed athletes from participation. 
The results from Aims 1 and 2 informed intervention development and content using the 
PRECEDE Planning Model. This model allows for sequential and methodical application of 
previous literature and formative research to identify a healthcare problem, determine factors 
influencing that problem (behavioral and environmental determinants), and identify tools or 
skills that may help foster, implement, or reinforce behaviors.271 As such, the intervention 
prioritized communication and life-like situational learning to address the needs, desires, and 
concerns of the athletic training profession related to decision-making. The intervention was 
designed in a workshop-based format highlighting communication and confidence of 
concussion-related decisions. The workshop was then pilot tested with two local athletic training 
education programs where improvements in personal agency (perceived behavioral control and 
self-efficacy) occurred post-intervention compared to pre-intervention. Although they only 
partially supported our original hypothesis, the constructs identified through formative research 
as influential for decision-making did improve (personal agency). These differences are 
promising due to encompassing not only the desires and needs of the students, but also those of 
certified athletic trainers, giving a more realistic picture of needs for future success within the 
profession. Additionally, students all rated the intervention as useful and effective.  
9.4 Scientific Lessons Learned 
The value of research is highlighted by the diverse analyses, techniques, and foundations 
used within this study. This dissertation utilized complex statistical analyses (i.e., structural 
equation modeling) which are relatively uncommon in sports medicine research. In addition, the 
use of mixed-methodological study designs is a novel approach to examine the comprehensive 
and complex problems athletic trainers are frequently faced with. In addition, a theoretical 
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foundation is a great starting point to launch research forward in relatively understudied areas; 
however, theory does not explain everything, and issues may be much more complex than a 
theory indicates. In the event theory does not fit as expected, it provides the researcher an 
opportunity to dig deeper and continue to investigate the larger issue. In this particular study, the 
theory was inadequate due to even greater complexity and interconnectedness of factors, 
meaning this study was the first step to understanding decision-making in the larger context of 
sport. These lessons provided immense strength to this study. 
9.5 Future Directions and Next Steps 
The study results are promising for future directions within concussion prevention and 
the larger athletic training profession. Specifically, the formative research identified modifiable 
factors that may influence decision-making by athletic trainers. By understanding these factors, 
athletic training education can better prepare athletic training students for the future 
responsibility of decision-making. The CHAT program allowed for a tangible resource with pilot 
effectiveness that can be further developed, tested, and modified to meet this educational gap. 
Future research should focus on first a full-scale evaluation across various educational settings, 
followed by revision of the intervention to include multiple delivery modes (online, virtual, etc.) 
to optimize implementation for mass distribution and incorporation into athletic training 
curriculum on a larger level. After revision into different modes and pilot testing effectiveness of 
all delivery mechanisms, a full-scale trial of the various intervention modes within athletic 
training education programs should be implemented. Ultimately, the multimodal trial has the 
potential to lend results directly impacting athletic training curriculum. Furthermore, the format 
of the intervention was designed so that it could be modified for other types of injuries which 
athletic trainers may have difficulty including longer term rehabilitation decisions. Future 
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research should also examine what topics may benefit from a modified intervention. Lastly, 
future research should work to target educational initiatives for athletic trainers who are already 
certified (as opposed to students) and other healthcare professionals who may be tasked with 
making these difficult decisions (ex: physicians). 
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APPENDIX A. FORMATIVE RESEARCH - ATHLETIC TRAINING STUDENT 
INTERVIEW PROTOCOL (INCLUDING VERBAL CONSENT) 
Telephone Consent 
 IRB Study #_____________________ (Leave blank if new submission.) 
Hello, my name is Melissa. I am a doctoral student from the University of North Carolina at 
Chapel Hill conducting a research study about the perceptions and experiences of athletic 
training students withholding an athlete from participation. Your participation in this interview is 
completely voluntary. This means that you do not have to participate in this interview unless you 
want to. 
We estimate that approximately 15-20 subjects will enroll in this portion of the study. You will 
be asked to a series of 13 open-ended questions about your personal experiences and thoughts on 
withholding an athlete from participation. This should take about 30-45 minutes. There is a small 
chance that some of the questions may make you feel uncomfortable. You don't have to answer 
those questions if you don't want to. In fact, you don't have to answer any question that you 
choose not to answer. And that is fine. We will just skip that question and go on to the next one.  
All the information I receive from you by phone, including your name and any other identifying 
information, will be strictly confidential and will be kept under lock and key.  I will not identify 
you or use any information that would make it possible for anyone to identify you in any 
presentation or written reports about this study. If it is okay with you, I might want to use direct 
quotes from you, but these would only be quoted as coming from "a person" or a person of a 
certain label or title, like "one woman said", or even a pseudonym. Once we finish the interview, 
our recorded conversation will be transcribed in which any identifying information you happen 
to provide throughout regular conversation will be deleted. 
The only risk to you might be if your identity were ever revealed. But I will not even record your 
name with your responses, so this is extremely unlikely to occur. There are no other expected 
risks to you for helping me with this study. There are also no expected benefits for you, either.   
As we discussed previously, this conversation will be digitally recorded. Do you still provide 
your consent to have this interview recorded? 
Do you have any questions? 
You can also call me (principal investigator) at 919-962-0409 with questions about the research 
study. All research on human volunteers is reviewed by a committee that works to protect your 
rights and welfare. If you have questions or concerns about your rights as a research subject you 
may contact, anonymously if you wish, the Institutional Review Board at 919-966-3113 or by 
email to IRB_subjects@unc.edu. 
Do you agree to be in this study? Or Do I have your permission to begin asking you questions? 
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INTERVIEW PROTOCOL 
Date: ________________      Time In: ____________        Time Out: _________________ 
Interviewer: Melissa Kay        Participant ID: _____________ 
Digital File No. _____        Interview Length: _________         Phone #: __________________ 
1. To begin, tell me about your background as an athletic training student.
a. How did you decide to pursue athletic training?
b. Do you want to stay an athletic trainer long-term or pursue other options?
2. Please describe a typical day for you in your program?
a. What types of classes do you take?
b. Who do you regularly communicate with for clinicals?
c. Do you have any other responsibilities (i.e. student organizations, etc.)?
The remaining questions of this interview will focus on your perceptions and experiences of 
withholding an athlete from participation for any potential reason. 
3. How do you feel about withholding an athlete from participation?
a. What do you like about athletes being withheld?
b. What do you dislike about athletes being withheld?
4. What are the benefits or advantages of athletes being withheld from participation?
a. What are the negative effects or disadvantages of athletes being withheld from
participation? 
5. Who has the ultimate authority to make the decision to withhold an athlete from participation
(i.e. team physician, head athletic trainer, etc.)?
a. What have your interactions with this individual been like?
b. How do your interactions with people who are responsible make decisions impact or
influence your thoughts on patient care decisions?
6. Who can you think of that would withhold an athlete from participation if they had signs and
symptoms that warranted removal?
*Ensure participant that we do NOT want names, just generalized populations that they
have seen trends like this in*
a. Who can you think of that would NOT withhold an athlete from participation if they
had signs and symptoms that warranted removal?
b. Are there any trends to the types of people who come to mind?
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7. What things have you noticed being easier for a decision-maker to withhold an athlete from
participation?
a. What things make it harder?
b. Is there a time during the year, specific injury type or scenario?
8. Describe the clinical settings you’ve worked in up until this point.
a. How do your thoughts differ when you think about decision-making and withholding
athletes from participation in different settings?
9. Would any of your answers change if we were specifically discussing withholding an athlete
from signs and symptoms of a concussion?
a. If so, how would your answers change?
b. Were you already considering concussion as the potential scenario when considering
your initial answers?
10. How important do you feel communication and collaboration are to making effective medical
decisions to remove an athlete from play?
a. Who do you think needs to be involved in this?
b. Why?
11. Do you feel prepared to make these decisions upon graduation without assistance?
a. If so, tell me why.
b. If not, tell me why and who you would seek assistance from.
12. Is there anything else you would like to add about withholding an athlete from participation
or your own personal experiences on the topic?
13. Are there any questions or topics I have not asked about that you would like to discuss?
Thank you for your time during this interview. The information you have provided has been very 
helpful. Once the interview has been transcribed, I will send you a copy of the transcript. This 
will allow you to read over our conversation and check it for accuracy. During this time, you will 
also have the opportunity to provide any clarifications or updates to your initial responses. 
Again, I appreciate your willingness to participate in this research study.
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APPENDIX B. PRELIMINARY STUDY INTERVIEW PROTOCOL (CERTIFIED 
ATHLETIC TRAINERS) 
Date: ________________       Time In: ____________         Time Out: _________________  
Interviewer: Melissa Kay        Participant ID: _____________ 
Digital File No. _____        Interview Length: _________        Phone #: __________________ 
1. To begin, tell me about your background as an athletic trainer.
[Note: If received graduate degree, clarify if program was specific to athletic training]
2. Please describe a typical day for you at your [enter high school or college based on
demographics]?
a. When do you arrive?
b. Who do you regularly communicate with?
c. What are your primary roles or tasks?
d. Do you have any other responsibilities?
The remaining questions of this interview will focus on your perceptions and experiences of 
withholding an athlete from participation for any potential reason. 
3. How do you feel about withholding an athlete from participation?
a. Is it easy/hard to do?
b. Are there any factors that make this decision easier or harder?
4. What do you enjoy/hate about withholding an athlete from participation?
a. Why do you enjoy it?
b. Why do you hate it?
5. What are the positives of withholding an athlete from participation?
a. What are the benefits that might result from medical personnel withholding an athlete
from participation? 
6. What are the negatives of withholding an athlete from participation?
a. What are the negative effects that might result from medical personnel withholding an
athlete from participation? 
7. Who has the ultimate authority to make the decision to withhold an athlete from participation?
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a. Who would support your decision to withhold an athlete from participation if they had
signs and symptoms that warranted removal?
b. Who would be against your decision to withhold an athlete from participation if they
had signs and symptoms that warranted removal?
i. Why do you think they are against your decision?
c. Who would you like to support you that doesn’t currently? Why?
8. Who can you think of that would withhold an athlete from participation if they had signs and
symptoms that warranted removal?
*Ensure participant that we do NOT want names, just generalized populations that they
have seen trends like this in*
a. Who can you think of that would NOT withhold an athlete from participation if they
had signs and symptoms that warranted removal?
b. Are there any trends to the types of people who come to mind?
9. What things make it easier for you to withhold an athlete from participation?
a. What things make it harder for you to withhold an athlete from participation?
b. Is there a time during the year, specific injury type or scenario?
10. Have you ever worked in the [enter opposite setting: secondary school or collegiate]?
a. If so, have your thoughts on this topic changed at all? How so?
11. Would any of your answers change if we were specifically discussing withholding an athlete
from signs and symptoms of a concussion?
a. If so, how would your answers change?
b. Were you already considering concussion as the potential scenario when considering
your initial answers?
12. Is there anything else you would like to add about withholding an athlete from participation
or your own personal experiences on the topic?
13. Are there any questions or topics I have not asked about that you would like to discuss?
Thank you for your time during this interview. The information you have provided has been very 
helpful. Once the interview has been transcribed, I will send you a copy of the transcript. This 
will allow you to read over our conversation and check it for accuracy. During this time, you will 
also have the opportunity to provide any clarifications or updates to your initial responses. 
Again, I appreciate your willingness to participate in this research study. 
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APPENDIX C. FORMATIVE RESEARCH – CERTIFIED SURVEY INITIAL 
RECRUITMENT EMAIL 
Subject: Athletic Trainers Perceptions and Experiences of Decision-Making 
Dear ______________, 
My name is Melissa Kay; I am a doctoral student at the University of North Carolina at Chapel 
Hill. I am currently assisting Dr. Johna Register-Mihalik, and we would like to invite you to 
participate in an upcoming research study. The purpose of this investigation is to identify 
challenges and barriers you have encountered with making the decision to withhold an athlete 
from participation. You have been identified as a potential candidate for this study because you 
are a certified/licensed athletic trainer employed at the secondary school or collegiate setting. 
Your feedback is important to us, and we would greatly appreciate your involvement. 
The study will consist of a brief survey aimed at assessing your thoughts and experiences of a 
variety of circumstances you have endured as an athletic trainer that may (or may not) have 
affected your clinical decision-making for withholding an athlete from participation. Please find 
the link to the survey below. 
Your choice to participate in this investigation is completely voluntary. If you choose to 
participate in this study, your responses will not be linked back to you in any way. The survey 
will be open for a one-month period with a reminder being sent after two weeks. 
[Insert Survey Link] 
If you have any questions about this study before you make a decision to participate, please do 
not hesitate to ask. We hope you will consider participating in this study and appreciate your 
consideration! 
Thank you for your time, 
Melissa C. Kay, MS, LAT, ATC 
Doctoral Student and Research Assistant 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: mkay@email.unc.edu 
Johna K. Register-Mihalik, PhD, LAT, ATC 
Assistant Professor 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: johnakay@email.unc.edu
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APPENDIX D. FORMATIVE RESEARCH – STUDENT SURVEY INITIAL 
RECRUITMENT EMAIL 
Subject: Athletic Training Students Perceptions and Experiences of Decision-Making 
Dear ______________, 
My name is Melissa Kay; I am a doctoral student at the University of North Carolina at Chapel 
Hill. I am currently assisting Dr. Johna Register-Mihalik, and we would like to invite you to 
participate in an upcoming research study. The purpose of this investigation is to identify 
challenges and barriers you (and your preceptors) have encountered with making the decision to 
withhold an athlete from participation. You have been identified as a potential candidate for this 
study because you are a professional or post-professional athletic training student enrolled at a 
CAATE-accredited program. Your feedback is important to us, and we would greatly appreciate 
your involvement. 
The study will consist of a brief survey aimed at assessing your thoughts and experiences of a 
variety of circumstances you have endured as an athletic training student that may (or may not) 
have affected your clinical decision-making (or the decision-making of your preceptors) for 
withholding an athlete from participation. Please find the link to the survey below. 
Your choice to participate in this investigation is completely voluntary. If you choose to 
participate in this study, your responses will not be linked back to you in any way. The survey 
will be open for a one-month period with a reminder being sent after two weeks. 
[Insert Survey Link] 
If you have any questions about this study before you make a decision to participate, please do 
not hesitate to ask. We hope you will consider participating in this study and appreciate your 
consideration! 
Thank you for your time, 
Melissa C. Kay, MS, LAT, ATC 
Doctoral Student and Research Assistant 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: mkay@email.unc.edu 
Johna K. Register-Mihalik, PhD, LAT, ATC 
Assistant Professor 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: johnakay@email.unc.edu
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APPENDIX E. FORMATIVE RESEARCH – CERTIFIED SURVEY REMINDER 
RECRUITMENT EMAIL 
Subject: REMINDER – Athletic Trainers Perceptions and Experiences of Decision-Making 
Hi _________________, 
I am sending this email to follow up on an email I sent you two weeks ago regarding your 
interest in participating in a research study that aims to identify challenges and barriers you have 
encountered with making the decision to withhold an athlete from participation. As I mentioned 
previously, this study consists of a brief survey which assesses your thoughts and experiences of 
a variety of circumstances you have endured as an athletic trainer that may (or may not) have 
affected your clinical decision-making for withholding an athlete from participation. You have 
been identified as a potential participant for this study because you are a certified/licensed 
athletic trainer employed at the secondary school or collegiate setting. 
As a reminder, your choice to participate in this investigation is completely voluntary, and if you 
choose to participate, your responses will not be linked back to you in any way. Please find the 
survey link below. 
[Insert Survey Link] 
If you have any questions regarding the study, we would be happy to answer them for you. 
We hope you will consider participating in this investigation - your experiences are considered 
very valuable.  
We look forward to hearing from you, 
Melissa C. Kay, MS, LAT, ATC 
Doctoral Student and Research Assistant 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: mkay@email.unc.edu 
Johna K. Register-Mihalik, PhD, LAT, ATC 
Assistant Professor 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: johnakay@email.unc.edu
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APPENDIX F. FORMATIVE RESEARCH – STUDENT SURVEY REMINDER 
RECRUITMENT EMAIL 
Subject: REMINDER – Athletic Training Students Perceptions and Experiences of Decision-
Making 
Hi _________________, 
I am sending this email to follow up on an email I sent you two weeks ago regarding your 
interest in participating in a research study that aims to identify challenges and barriers you (and 
your preceptors) have encountered with making the decision to withhold an athlete from 
participation. As I mentioned previously, this study consists of a brief survey which assesses 
your thoughts and experiences of a variety of circumstances you have endured as an athletic 
training student that may (or may not) have affected your clinical decision-making (or the 
decision-making of your preceptors) for withholding an athlete from participation. You have 
been identified as a potential candidate for this study because you are a professional or post-
professional athletic training student enrolled at a CAATE-accredited program. 
As a reminder, your choice to participate in this investigation is completely voluntary, and if you 
choose to participate, your responses will not be linked back to you in any way. Please find the 
survey link below. 
[Insert Survey Link] 
If you have any questions regarding the study, we would be happy to answer them for you. 
We hope you will consider participating in this investigation - your experiences are considered 
very valuable.  
We look forward to hearing from you, 
Melissa C. Kay, MS, LAT, ATC 
Doctoral Student and Research Assistant 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: mkay@email.unc.edu 
Johna K. Register-Mihalik, PhD, LAT, ATC 
Assistant Professor 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: johnakay@email.unc.edu
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APPENDIX G. FORMATIVE RESEARCH – STUDENT INTERVIEW INITIAL 
RECRUITMENT EMAIL 
Subject: Athletic Training Students Perceptions and Experiences of Decision-Making 
Dear ______________, 
My name is Melissa Kay; I am a doctoral student at the University of North Carolina at Chapel 
Hill. I am currently assisting Dr. Johna Register-Mihalik, and we would like to invite you to 
participate in an upcoming qualitative study. The purpose of this investigation is to explore your 
perceptions and experiences related to withholding an athlete from participation. You have been 
identified as a potential candidate for this study because you are a professional or post-
professional athletic training student enrolled at a CAATE-accredited program. Your feedback is 
important to us, and we would greatly appreciate your involvement. 
The study will consist of a single phone interview scheduled at your convenience and lasting 
approximately 30-45 minutes. It will include 13 open-ended questions pertaining to your 
perceptions and experiences with withholding an athlete from participation as an athletic training 
student. 
Your choice to participate in this investigation is completely voluntary. If you choose to 
participate in this study, you will be assigned a participant identification number to protect your 
anonymity and to ensure that your responses will not be linked back to you in any way.  At your 
earliest convenience, please reply to this email to let me know if you wish to participate. If we 
do not hear back within one week, we will follow-up with a brief reminder email. 
If you have any questions about this study before you make a decision to participate, please do 
not hesitate to ask. We hope you will consider participating in this study and we look forward to 
hearing from you! 
Thank you for your time, 
Melissa C. Kay, MS, LAT, ATC 
Doctoral Student and Research Assistant 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: mkay@email.unc.edu 
Johna K. Register-Mihalik, PhD, LAT, ATC 
Assistant Professor 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: johnakay@email.unc.edu
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APPENDIX H. FORMATIVE RESEARCH – STUDENT INTERVIEW REMINDER 
RECRUITMENT EMAIL 
Subject: REMINDER - Athletic Training Students Perceptions and Experiences of Decision-
Making 
Hi _________________, 
I am sending this email to follow up on an email I sent you last week regarding your interest in 
participating in a qualitative study that will aim to explore your perceptions and experiences 
related to withholding an athlete from participation. As I mentioned previously, this study will 
consist of a 30-45 minute phone interview, which will include 13 questions pertaining to your 
thoughts and experiences of withholding an athlete. You have been identified as a potential 
participant for this study because you are a professional or post-professional athletic training 
student enrolled at a CAATE-accredited program. 
If you have any questions regarding the study, we would be happy to answer them for you. 
Additionally, if you are not interested in being involved with this investigation, please let us 
know and we will remove your name from the list so that you do not receive any emails in the 
future. 
As a reminder, your choice to participate in this investigation is completely voluntary. 
Additionally, if you choose to participate in this study, you will be assigned a participant 
identification number to protect your anonymity and to ensure that your responses will not be 
linked back to you in any way.   
We hope you will consider participating in this investigation - your perceptions and experiences 
are considered very valuable.  
We look forward to hearing from you, 
Melissa C. Kay, MS, LAT, ATC 
Doctoral Student and Research Assistant 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: mkay@email.unc.edu 
Johna K. Register-Mihalik, PhD, LAT, ATC 
Assistant Professor 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: johnakay@email.unc.edu
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APPENDIX I. FORMATIVE RESEARCH – EDUCATOR SURVEY INITIAL 
RECRUITMENT EMAIL 
Subject: Athletic Training Educator Perceptions and Experiences of Decision-Making 
Dear ______________, 
My name is Melissa Kay; I am a doctoral student at the University of North Carolina at Chapel 
Hill. I am currently assisting Dr. Johna Register-Mihalik, and we would like to invite you to 
participate in an upcoming research study. The purpose of this investigation is to identify 
challenges and barriers you believe make a difference in athletic trainers making appropriate 
medical decisions as well as your strategies for preparing athletic training students to combat 
them. You have been identified as a potential candidate for this study because you are program 
director of a professional-level athletic training education program. Your feedback is important 
to us, and we would greatly appreciate your involvement. 
The study will consist of a brief survey aimed at assessing your thoughts and experiences of a 
variety of circumstances you believe may (or may not) affect clinical decision-making for 
withholding an athlete from participation that you feel athletic training students need to be 
adequately prepared for. Please find the link to the survey below. 
Your choice to participate in this investigation is completely voluntary. If you choose to 
participate in this study, your responses will not be linked back to you in any way. The survey 
will be open for a one-month period with a reminder being sent after two weeks. 
[Insert Survey Link] 
If you have any questions about this study before you make a decision to participate, please do 
not hesitate to ask. We hope you will consider participating in this study and appreciate your 
consideration! 
Thank you for your time, 
Melissa C. Kay, MS, LAT, ATC 
Doctoral Student and Research Assistant 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: mkay@email.unc.edu 
Johna K. Register-Mihalik, PhD, LAT, ATC 
Assistant Professor 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: johnakay@email.unc.edu
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APPENDIX J. FORMATIVE RESEARCH – EDUCATOR SURVEY REMINDER 
RECRUITMENT EMAIL 
Subject: REMINDER – Athletic Training Educator Perceptions and Experiences of Decision-
Making 
Hi _________________, 
I am sending this email to follow up on an email I sent you two weeks ago regarding your 
interest in participating in a research study that aims to identify challenges and barriers you have 
encountered with making the decision to withhold an athlete from participation. As I mentioned 
previously, this study consists of a brief survey which assesses your thoughts and experiences of 
a variety of circumstances you believe may (or may not) affect clinical decision-making for 
withholding an athlete from participation that you feel athletic training students need to be 
adequately prepared for. You have been identified as a potential candidate for this study because 
you are program director of a professional-level athletic training education program. 
As a reminder, your choice to participate in this investigation is completely voluntary, and if you 
choose to participate, your responses will not be linked back to you in any way. Please find the 
survey link below. 
[Insert Survey Link] 
If you have any questions regarding the study, we would be happy to answer them for you. 
We hope you will consider participating in this investigation - your experiences are considered 
very valuable.  
We look forward to hearing from you, 
Melissa C. Kay, MS, LAT, ATC 
Doctoral Student and Research Assistant 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: mkay@email.unc.edu 
Johna K. Register-Mihalik, PhD, LAT, ATC 
Assistant Professor 
Department of Exercise and Sport Science 
University of North Carolina – Chapel Hill 
Email: johnakay@email.unc.edu
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APPENDIX K. CONSORT DIAGRAMS 
Consort Diagram for Certified Athletic Trainer Sample 
Consort Diagram for Athletic Training Student Sample 
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APPENDIX L. INTERVENTION OUTLINE 
CHAT Intervention Outline – Single Day/Time 
I. Pre-Intervention Surveys (~30 minutes)




2. Knowledge of Concussion
3. Experience with Communication/Collaboration
a. Clinical and Didactic
4. Attitudes toward Concussion-related Decision-Making
5. Personal Agency Towards making Concussion-related Decisions
6. Intention to make Concussion-related Decisions
7. Specific barriers
a. Ex:
i. Confidence in Knowledge
ii. Confidence in Preparation
iii. Lack of Experience
II. Introductions (~10 minutes)
a. To me
b. To study
c. To research team
i. May need to bring extra helpers or utilize on-site coaches/ATCs
d. To students
III. Concussion-Related Knowledge (~30 minutes)
a. Think-pair-share
i. Biggest myths related to concussions
ii. What you think to know
iii. What you want to know
b. The Current State of Sport-Related Concussion
i. Array of symptoms




c. Differences in approach to concussion compared to other injuries
i. Inability to tough through
ii. Frustrating for coaches, athletes, and athletic trainers as we’re used to
pushing people through injuries and allowing them to participate as long
as it’s a modified and safe manner (as necessary)
     **Highlight evidence-based medicine throughout** 
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IV. BREAK (10 minutes)
V. Communication of Concussion-Related Decisions (~40 minutes)
a. Think-pair-share
i. What is the difference between communication and collaboration
ii. Who needs to know what about a concussion
iii. What successful communication/collaboration strategies have you seen
iv. What unsuccessful communication/collaboration strategies have you seen
b. Communication Stakeholders
i. Type of information they should know
ii. Strategies for how to communicate with them
c. Collaboration Stakeholders
i. Type of information they should know
ii. Strategies for how to collaborate with them
1. Establishing relationships
VI. BREAK (10 minutes)
VII. Scenarios (~1 hour 15 minutes)
**Break students into small groups with a faculty/preceptor oversight. Have one
student play a coach, one play an athlete, one play a parent, and one play the athletic
trainer. Practice having conversations with each stakeholder. Rotate through roles.**
a. Scenario 1 (~40 minutes)




1. How did your approach differ based on who you were speaking
with
2. What worked well
3. What didn’t work well
4. How can you apply this to a real life situation
b. Scenario 2 (~40 minutes)




1. How did your approach differ based on who you were speaking
with
2. What worked well
3. What didn’t work well
4. How can you apply this to a real life situation
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VIII. End of Workshop
IX. Post-Intervention Surveys (~20 minutes)
a. Delivered online via Qualtrics after the workshop
i. Post-Survey
1. Knowledge of Concussion
2. Attitudes toward Concussion-related Decision-Making
3. Personal Agency Towards making Concussion-related Decisions
4. Intention to make Concussion-related Decisions
ii. Open-ended
1. What worked well
2. What should be added/removed
Ideas for how this could be implemented on a larger scale 
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CHAT Intervention Outline – Separate Days/Times 
Prior to First Session:  
I. Pre-Intervention Surveys (~30 minutes)




2. Knowledge of Concussion
3. Experience with Communication/Collaboration
a. Clinical and Didactic
4. Attitudes toward Concussion-related Decision-Making
5. Personal Agency Towards making Concussion-related Decisions
6. Intention to make Concussion-related Decisions
7. Specific barriers
a. Ex:
i. Confidence in Knowledge
ii. Confidence in Preparation
iii. Lack of Experience
Part 1: 1 hour and 15 minutes 
X. Introductions (~5 minutes)
a. To me
b. To study
c. To research team
i. May need to bring extra helpers or utilize on-site coaches/ATCs
d. To students
XI. Concussion-Related Knowledge (~30 minutes)
a. Think-pair-share
i. Biggest myths related to concussions
ii. What you think to know
iii. What you want to know
b. The Current State of Sport-Related Concussion
i. Array of symptoms




c. Differences in approach to concussion compared to other injuries
i. Inability to tough through
ii. Frustrating for coaches, athletes, and athletic trainers as we’re used to
pushing people through injuries and allowing them to participate as long
as it’s a modified and safe manner (as necessary)
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     **Highlight evidence-based medicine throughout** 
XII. Communication of Concussion-Related Decisions (~40 minutes)
a. Think-pair-share
i. What is the difference between communication and collaboration
ii. Who needs to know what about a concussion
iii. What successful communication/collaboration strategies have you seen
iv. What unsuccessful communication/collaboration strategies have you seen
b. Communication Stakeholders
i. Type of information they should know
ii. Strategies for how to communicate with them
c. Collaboration Stakeholders
i. Type of information they should know
ii. Strategies for how to collaborate with them
1. Establishing relationships
Part 2: 1 hour and 15 minutes 
I. Scenarios (~1 hour 15 minutes)
**Break students into small groups with a faculty/preceptor oversight. Have one
student play a coach, one play an athlete, one play a parent, and one play the athletic
trainer. Practice having conversations with each stakeholder. Rotate through roles.**
a. Scenario 1 (~40 minutes)
**This one will be more black and white**




1. How did your approach differ based on who you were speaking
with
2. What worked well
3. What didn’t work well
4. How can you apply this to a real life situation
b. Scenario 2 (~40 minutes)
**This one will be more gray**




1. How did your approach differ based on who you were speaking
with
2. What worked well
3. What didn’t work well
4. How can you apply this to a real life situation
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After the Second Session: 
I. Post-Intervention Surveys (~15 minutes)
a. Delivered online via Qualtrics
i. Post-Survey
1. Knowledge of Concussion
2. Attitudes toward Concussion-related Decision-Making
3. Personal Agency Towards making Concussion-related Decisions
4. Intention to make Concussion-related Decisions
ii. Open-ended
1. What worked well
2. What should be added/removed
Ideas for how this could be implemented on a larger scale 
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APPENDIX M. INTERVENTION LESSON PLANS 
CHAT Workshop – Session 1 
The purpose of this session is to: 
• Introduce the participants to the study (consent/pre-surveys if not done online)
• Discuss the current state of sport-related concussion including best practices,
standards of care, and how these injuries differ from other types from a
communication/collaboration perspective
• Discuss the necessary communication and collaboration with stakeholders
• Discuss implementation strategies for appropriate communication and
collaboration
This will be achieved through think-pair-share, group discussion, and interactive lecture. 
GOAL: Understand the context of concussion-related decisions as well as their 
ramifications and need for communication and collaboration. Provide tangible strategies 
for improving concussion-related communication and collaboration. 
Materials needed: Projector, laptop, dongle, whiteboard/flipchart paper and markers, 
powerpoint slides, pens/pencils, clicker, blank paper 
Handouts: 1) Pre-Survey and Embedded Consent, 2) Didactic information 
Organization of Session (80 minutes) 
Before Session The facilitator will: 
• Make contact with athletic training program director
• Set up projector, laptop, and flipchart (if needed)
• Load powerpoint and ensure proper display
Session Outline Welcome/Introductions and Session Overview (5 minutes) 
Introduce self 
Introduce purpose of project 
Introduce selves and what you’re hoping to learn 
Section 1. Concussion-Related Knowledge (30 minutes) 
GOAL: To understand the current state of sport-related 
concussion, dispel myths, and discuss differences in approach to 
concussion compared to other injuries. 
Think-pair-share (~5 minutes) 
a. Myths, think you know, want to know
Current State of Sport-Related Concussion (~20 minutes) 
a. Symptoms, consequences, RTP, RTL, legal
Differences in Approach to Injuries (~5 minutes) 
a. Frustration, inability to “tough” through
Section 2. Communication and Collaboration (40 minutes) 
GOAL: To have a conversation with multiple sport stakeholders 
Think-pair-share (~10 minutes) 
a. Differences, success vs. failure
Communication Stakeholders (~15 minutes) 
a. Types of information and strategies
Collaboration Stakeholders (~15 minutes) 
a. Types of information and strategies
Wrap up (5 minutes) 
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CHAT Workshop – Session 2 
The purpose of this session is to: 
• Introduce the roles of various stakeholders and situations
• Role-play several concussion-related scenarios to improve confidence in
communication
• Share ideas on how to better prepare athletic training students for
communicating these decisions in real-life situations
This will be achieved through group discussion, role-playing, and debriefing strategies. 
GOAL: Understand the role of all sport stakeholders and help athletic training students 
understand the pertinent concussion-related information to each stakeholder and 
context in which to share this information. 
Materials needed: Projector, laptop, dongle, whiteboard/flipchart paper and markers, 
powerpoint slides, pens/pencils, clicker, blank paper 
Handouts: 3) Scenarios, 4) Post-Survey 
Organization of Session (75 minutes) 
Before Session The facilitator will: 
• Make contact with athletic training program director
• Set up projector, laptop, and flipchart (if needed)
• Load powerpoint and ensure proper display
Session Outline Welcome/Introductions and Session Overview (5 minutes) 
Refresher from Session 1 
Break into small groups as determined by program director (4 
max per group) 
Scenario 1. High School Senior Football Injury (30 minutes) 
GOAL: To have a conversation with multiple sport stakeholders 
Read the provided scenarios 
Brainstorm about strategies individually (~5 minutes) 
Implement strategies in a conversation (~15 minutes) 
Group Debrief (~10 minutes) 
What worked well/what didn’t work well, barriers, 
and thoughts moving forwards 
Scenario 2. College Freshman Cheer Injury (30 minutes) 
GOAL: To have a conversation with multiple sport stakeholders 
Read the provided scenarios 
Brainstorm about strategies based on last scenario (~5 
minutes) 
Implement strategies in a conversation (~15 minutes) 
Group Debrief (~10 minutes) 
What worked well/what didn’t work well, barriers, 
and thoughts moving forwards 
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APPENDIX N. INTERVENTION SITUATIONAL LEARNING CONTENT 
Athletic Trainer Scenario #1 
You are a newly certified athletic trainer (<1 year) in your first job as the head athletic trainer 
at a local high school. You have only been on the job for about two weeks and are still getting to 
know your coaches, players, and parents. 
A high school senior football player was participating in a pre-season practice when he took a 
hit to the stomach driving him to the ground on kickoff return. He fell to the ground and hit his 
head on the turf but was clutching his stomach as you approached. As you begin evaluating, you 
note that the athlete complains of difficulty breathing (i.e. wind knocked out of them) as well as a 
headache, dizziness, and nausea. He is well-hydrated, ate breakfast, and has had plenty of sleep. 
You decide to remove him from participation due to the concussion-like symptoms and 
mechanism. 
It is the day of injury and you must now explain to your athlete, coach, and parent why the 
athlete was removed and next steps. For example, you may need to explain that before going to 
school tomorrow, it would be beneficial to check in and see how they feel. You approach the 
athlete first. The coach is present as you approach, but you wait to have your conversation with 
him until you are done evaluating. After talking to the athlete and the coach, you decide to talk to 
the parent when they come to pick up the athlete. 
Think through the following: 
- What does the athlete need to know?
- What does the coach need to know?
- What does the parent need to know?
- What are your concerns with approaching each person?
o How might you need to approach each stakeholder differently?
Parent Scenario #1 
You are the parent of a high school senior football player participating in pre-season practice. 
Your child took a hit to the stomach on kickoff return that drove them to the ground where they 
hit your head on the turf.  
You did not witness the injury as you have been at work all day. You went to pick up your athlete 
and the new athletic trainer (whom you have never met) pulls you to the side. They decided to 
remove you for a concussion and he must now go through the process of getting better and 
returning to play. 
You understand that it’s what’s best for your child’s health as they’re really not feeling well but 
know he’s disappointed that he may not be able to play in the first game (10 days away). 
Consider the following thoughts below as you prepare for your conversation: 
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- What do you need to know about the injury?
- How would you want to be approached in this type of situation?
- How would you NOT want to be approached in this type of situation?
Coach Scenario #1 
You have been a high school football coach for 8 years and have had one athletic trainer the 
entire time. As of this year, you have a new athletic trainer who just became certified. As such, 
you’re still trying to get to know each other and establish a working relationship; however, you 
have your concerns about their preparation and readiness to work with your team. 
One of your senior football players has been removed for a potential concussion during pre-
season practice. The athletic trainer approaches you after completing their evaluation to inform 
you of the details about the injury as well as next steps. 
You are hesitant about the decision and really need your player back for the first game (10 days 
away). Consider the following thoughts below as you prepare for your conversation: 
- What do you need to know about the injury?
- How would you want to be approached in this type of situation?
- How would you NOT want to be approached in this type of situation?
Athlete Scenario #1 
You are a high school senior football player participating in pre-season practice. You took a hit 
to the stomach on kickoff return that drove you to the ground where you hit your head on the 
turf. You clutched your stomach and felt like the wind had been knocked out of you. You also feel 
kind of off including a headache, some dizziness, and a little bit sick to your stomach.  
Your new athletic trainer (who you’ve only known for about 2 weeks) approaches you on the 
field and helps you off after asking you a few questions about how you’re feeling. They decide to 
remove you for a concussion. 
You understand that it’s what’s best for your health as you’re really not feeling well but are 
disappointed because you do not want to miss the first game (10 days away). Consider the 
following thoughts below as you prepare for your conversation: 
- What do you need to know about the injury?
- How would you want to be approached in this type of situation?
- How would you NOT want to be approached in this type of situation?
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Athletic Trainer Scenario #2 
You are a newly certified athletic trainer (2 years) in your first job with a competitive collegiate 
cheerleading squad. You have only been on the job for about two months and are still getting to 
know your coaches, players, and parents. 
A collegiate freshmen cheerleader was participating in warm-ups before their last competition of 
the year. Her male partner dropped her from a stunt (about 8 feet) and she hit the ground face 
first. She stays face down but you can see her moving around as you approach. Once you rule 
out any neck involvement, you begin asking questions and find out she has a headache and is a 
little bit dizzy with no other symptoms. You also find out she did not eat that morning and has 
been extremely nervous for their performance.  
You decide to pull her from the performance due to the concussion-like symptoms and 
mechanism; however, the cheerleading squad now has only 15 minutes to rework their entire 
routine. You approach the athlete on the mat and continue to talk to her as you rule out neck 
injury and move her off. Coach is hovering over your shoulder as you evaluate and you try to 
separate the athlete and the coach to have separate conversations (athlete first). The parent will 
then be approaching you after the team’s performance. Think through the following: 
- What does the athlete need to know?
- What does the coach need to know?
- What does the parent need to know?
- What are your concerns with approaching each person?
o How might you need to approach each stakeholder differently?
Coach Scenario #2 
You are a collegiate cheerleading coach at your last competition of the year. As of this year, you 
have a new athletic trainer who just became certified a few years ago. As such, you’re still trying 
to get to know each other and establish a working relationship; however, you have your 
concerns about their preparation and readiness to work with your team. 
One of your cheerleaders was dropped from a stunt (about 8 feet) during warm-ups and is now 
saying she feels “fine” but the athletic trainer has removed her for signs and symptoms of a 
concussion. 
You are extremely frustrated and upset about the decision as the performance only lasts two 
minutes. With her removal, you now have to rework a routine practiced for the past 2 months in 
15 minutes to be able to compete without her. You are trying to convince the athletic trainer that 
she should be allowed to compete and are hovering over their shoulder as they evaluate the 
athlete. Consider the following thoughts below as you prepare for your conversation: 
- What would convince you that this athlete cannot participate, if anything?
- How could the athletic trainer approach you in this scenario to lessen frustration/anger?
- What is the worst thing the athletic trainer could do in terms of their approach to you in
this situation?
188 
Athlete Scenario #2 
You are a freshmen collegiate cheerleader getting set for your last competition of the year. 
During warm-ups, your partner drops you from a stunt (about 8 feet) and you fall face first onto 
the mat. Initially, you’re scared and lay there without moving too much. As the newly certified 
athletic trainer approaches you, you realize that you have a headache and are a little bit dizzy. 
You think it’s unrelated to the fall as you were dizzy prior to the competition but did not say 
anything out of fear of disappointing your coach and parents who came to watch from out of 
state. You try to put on a brave face. 
You have been under a lot of stress throughout your freshmen year and haven’t been eating or 
taking care of yourself like you should. Your environment is also extremely high stress where you 
feel significant amounts of pressure from your coaches and your parents to succeed.  
Your athletic trainer removes you from the competition for concussion-like symptoms. Although 
you feel bad that your team now has to rework the routine and you cannot participate, you feel a 
sense of relief that it wasn’t your decision to be removed. Consider the following thoughts below 
as you prepare for your conversation: 
- How can you tell your athletic trainer that you need them to stand up for you?
- What steps can you take to ensure you recover both physically and mentally from this
injury and return?
o How can your athletic trainer help you in this process?
Parent Scenario #2 
You are the parent of a collegiate cheerleader at their last competition of the year. You do not 
know much about how the year has been going apart from your daughter telling you things are 
“going well.” You show up to the competition early from out of state and take your seats waiting 
to see your daughter’s team. 
As the team comes on the competition floor you notice that you do not see your daughter. You 
begin to panic and rush backstage after they leave the floor. You see coach and have a 
conversation in which he states that, “the athletic trainer pulled her because she fell and had a 
headache.” You are given no other details from the coach and proceed to aggressively approach 
the new athletic trainer. 
You are extremely frustrated and upset about the decision as the performance only lasts two 
minutes. You also invested a lot of time and money into your daughter’s cheerleading teams over 
the years. With the lack of notice about the injury and only knowing because she was not on the 
floor during the routine, you are also very angry. Consider the following thoughts below as you 
prepare for your conversation: 
- How could the athletic trainer approach you in this scenario to lessen
frustration/anger?
- What is the worst thing the athletic trainer could do in terms of their approach to you
in this situation?
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- What would help you understand that your daughter is an adult and had the option to
choose to tell you about the injury, and did not?
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APPENDIX O. SURVEY QUESTIONS BY CONSTRUCT 
Overall Construct Path Construct Questions 
Attitudes Withholding an athlete from participation for a 
concussion (even if warranted) is: 
General Weak (1) – Strong (7) 
Cruel (1) – Kind (7) 
Selfish (1) – Cooperative (7) 
Emotional (1) – Scientific (7) 
Risky (1) – Safe (7) 
Inefficient (1) – Efficient (7) 
Aimless (1) – Motivated (7) 
Bad (1) – Good (7) 
Unimportant (1) – Important (7) 
Foolish (1) – Wise (7) 
Unnecessary (1) – Necessary (7) 
Complexity Uncomfortable (1) – Comfortable (7) 
Complicated (1) – Simple (7) 
Subjective (1) – Objective (7) 
Perceived Norms Not in Final 
Path 
Most athletic trainers make the appropriate 
decision to withhold an athlete for a 
concussion 
Most athletic trainers approve of other athletic 
trainers making the decision to withhold an 
athlete for a concussion 
Personal Agency Self-Efficacy I am confident that I could respond to a 
concussion-related scenario (provided in 
survey) appropriately 
I am confident that I know when an athlete 




Withholding an athlete from participation for a 
concussion (even if warranted) is: 
Extremely difficult (1) – Extremely easy (7) 
Not under my control (1) – Under my control 
(7) 
Not influenced by others (1) – Influenced by 
others (7) a 
Salience Salience Please rank the level of priority placed upon 






How many times have you communicated/ 
collaborated regarding making the decision to 
remove a concussed athlete? 
How prepared do you feel athletic training 
students are, in general, for autonomous 
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decision-making upon graduation from a 
professional-level athletic training program? 
How prepared do you feel you were for 
autonomous decision-making upon 
graduation from a professional-level athletic 
training program? 
Knowledge Not in Final 
Path 
I am confident that each of the following are 
symptoms of a possible concussion 
Things smell funnya 
Things taste funnya 
Problems remembering things 
Fuzzy vision 
Black eyea 
Bleeding from eara 




Stomach feels funny/hurts 
Numbness/tingling 
Weakness in your neck 
Chest paina 
Trouble understanding things 
Dizzy (feeling woozy) 
I am confident that each of the following are 
consequences of returning to play from a concussion 
too soon 
There are no consequencesa 
Skin rasha 
More likely to suffer another 
Brain damage 
I am confident that each of the following are 
consequences of suffering multiple concussions 
There are no consequencesa 
Skin rasha 
More likely to suffer another 
Brain damage 
Trouble remembering 




On the sideline 
In the clinic 
Intentions 
(Situation) 
During a game 
During a practice 
During the pre-season 
During the season 
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During playoffs/championships 
During the off-season 
Intentions 
(Pressure) 
Despite pressure from a coach 
Despite pressure from administration 
Despite pressure from a parent 
Despite pressure from an athlete 
Despite pressure from a fan 
aThese items are reverse coded to reflect incorrect symptoms/consequences as negative impacts 
to the overall construct total. 
Default Question Block
COMMUNICATION AND COLLABORATION FOR DECISION-MAKING WITHIN ATHLETIC TRAINING EDUCATION
The purpose of this research project is to understand your perceptions and beliefs regarding withholding athletes for
concussions. Your participation in this research study is voluntary. You may choose not to participate. If you decide
to participate in this research survey, you may withdraw at any time. If you decide not to participate in this study or if
you withdraw from participating at any time, you will not be penalized. The procedure involves filling out an online
survey that will take approximately 20-30 minutes. Your responses will be confidential and we do not collect
identifying information such as your name, email address or IP address. We will do our best to keep your
information confidential and your data will not be linked back to you in any way. To help protect your confidentiality,
the surveys will not contain information that will personally identify you. The results of this study will be used for
research purposes only. All data are stored in a password protected electronic format. Please read carefully as
some questions will pertain to you personally, your peer athletic trainers and/or the general athletic trainer
population. Please answer as honestly as possible.
You can also call me (Melissa Kay; principal investigator) at 919-962-0409 with questions about the research
study. All research on human volunteers is reviewed by a committee that works to protect your rights and welfare. If
you have questions or concerns about your rights as a research subject you may contact, anonymously if you wish,
the Institutional Review Board at 919-966-3113 or by email to IRB_subjects@unc.edu.
Clicking on the "agree" button below indicates that:
you have read the above information
you voluntarily agree to participate
you are at least 18 years of age
I   to participate in this research study.
The first section of this survey will briefly ask you some demographic information about yourself as well as your
workplace.
Please keep in mind that your responses will remain confidential and answer as honestly as you can. You may skip any
question that you do not feel comfortable answering.





APPENDIX P. FORMATIVE RESEARCH – CERTIFIED ATHLETIC TRAINER 
SURVEY
Which setting do you primarily work in?
What gender do you identify with?
How do you currently identify?
What is your current age (in numbers, ex: 30)?
High School - Public
High School - Private
College - Division 1
College - Division 2
College - Division 3
College - NAIA








Gay / Bisexual / Queer
Prefer not to answer
Other (Please specify)
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Which of the following races/ethnicities best describes you? Check all that apply
How many years of experience do you have as a certified athletic trainer (in numbers, ex: 5)?
How many years of experience do you have as an athletic trainer in your current setting (in numbers, ex: 5)?
Which of the following degrees is the highest to date, related to athletic training, that you have received?
In what year did you receive your highest educational degree (ex: 1999)?
In what state do you currently practice?
White
Black or African American
American Indian or Alaska Native
Asian






Doctoral (PhD, EdD, etc.)
Clinical Doctorate (DAT, DPT)
Other (Please specify)
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Which of the following job titles most closely describes your current athletic training position?
If you are a post-professional athletic training student, what type of post-professional athletic training program are you
currently enrolled in?
Are you a clinical preceptor for athletic training students?
Who is your primary supervisor for athletic training services?





Graduate Assistant Athletic Trainer
Other (Please specify)
Post-professional masters athletic training program (i.e. MS, MA)
Post-professional doctoral athletic training program (i.e. DAT)
Other



















Men's Cross Country / Track





Men's Field Event (from Track and Field)













Men's Rowing / Crew















Other (Please specify) 197
The next section will ask you questions about your perceptions of what constitutes an appropriate medical decision as
well as your preparedness to make these decisions.
Please define what appropriate medical decision making means to you.
How prepared do you feel athletic trainers are, in general, for autonomous decision-making upon graduation from a professional-
level athletic training education program?
How prepared do you feel you feel you were for autonomous decision-making upon graduation from a professional-level athletic
training education program?
Please list the top three barriers you have experienced related to your confidence in decision-making.




















Please list the top three things related to making appropriate, autonomous medical decisions that you wish you knew before
entering the workforce.
Please describe what you wish you knew about concussion-related decisions prior to entering the workforce.
Please list the top three things athletic training education programs can do to better prepare student athletic trainers for the
responsibility of making appropriate medical decisions.
Please describe what you think athletic training education programs can do to better prepare athletic training students for making
concussion-related decisions.
Collaboration is defined as the action of working with someone to produce or create something. For the purpose of this
study, that includes the collaboration for making and implementing medical decisions.
Communication is defined as the imparting or exchanging of information. For the purpose of this study, that includes the








Who do you currently collaborate/communicate with for making and implementing medical decisions? Check all that apply
Please describe how your collaboration/communication differs between concussions and other medical conditions (i.e.
musculoskeletal injury, illness, etc.).
Please explain the satisfaction or dissatisfaction you have with the individuals you collaborate/communicate with.
How many total curricular (classroom) hours would you estimate your professional-level program spent per semester talking about
the communication and/or collaboration of making and implementing healthcare decisions (ex: 10)?
What percentage of those hours were specific to concussion (ex: 80%)?
How many total clinical (experiential) hours would you estimate your professional-level program spent per rotation talking about
the communication and/or collaboration of making and implementing healthcare decisions (ex: 10)?












If you received education on the communication/collaboration of healthcare decisions, do you feel it was effective and benefited
you as an athletic trainer?
Please describe why you did or did not feel the topic of communication/collaboration was effective or beneficial.
If you received education on the communication/collaboration of healthcare decisions, are you satisfied with the amount of focus
and/or time spent on the topic?
Please describe why you do or do not feel satisfied with the coverage of communication/collaboration.
How many times would you estimate you have made and/or implemented an initial decision to remove a concussed individual
from play in the past year (ex: 10)?
How many times would you estimate you have communicated and collaborated regarding making/implementing an initial decision
to remove a concussed individual from play in the past year (ex: 10)?
This next set of questions utilizes a scenario. Please read the scenario in its entirety and respond to the corresponding
questions.
Please keep in mind that your responses will remain confidential and answer as honestly as you can.
Your athlete comes to the athletic training room on Monday and tells you that they fell off their bike over the weekend. They do not








How confident are you that you could respond appropriately to this scenario?
How likely are you to allow this individual to practice based on the available information?
This set of questions will focus on your perceptions and experiences of withholding athletes from participation IN
GENERAL.
















How good or bad would it be for an athletic trainer to make the following decisions?
In general, most athletic trainers would approve of a fellow athletic trainer making the decision to appropriately withhold an athlete
from participation for a:













Appropriately withhold an athlete from
participation for a concussion
Fail to withhold an athlete from
participation when necessary for a
concussion
Withhold an athlete from participation for
a potential concussion when it's not
actually a concussion
Appropriately withhold an athlete from
participation for ANY medical reason
Fail to withhold an athlete from
participation when necessary for ANY
medical reason
Withhold an athlete from participation for



























Please explain any scenarios you rated as strongly disagree, disagree, or somewhat disagree.
In general, in the absence of a medical professional, my coaching staff would make the appropriate decision to withhold an
athlete from participation for:
In general, in the absence of a medical professional, parents of my athletes would make the appropriate decision to withhold an
athlete from participation for:
How likely are you to withhold an athlete from participation for the following types of injuries?










































In general, the decision to withhold athletes from the following types of injuries is:
Please explain the preceding decisions you rated as very difficult, difficult, or somewhat difficult.
How confident are you that you know when you need to withhold an athlete from the following:
Please explain any decision you rated as not confident, moderately unconfident, or somewhat unconfident.
For the purpose of this study, an appropriate medical decision is defined as the ability of an athletic trainer to make a





























Please rank the following types of injuries/illnesses in terms of priority for making appropriate decisions (100% = highest priority).
NOTE: Your responses cannot be the same for all. You must put four separate values.
Why do you feel the decision you placed highest is most noteworthy?
The next set of questions will ask about the presentation and consequences of concussions.







0 10 20 30 40 50 60 70 80 90 100
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How sure are you that the following are signs and symptoms of a concussion?





Might not be a
sign/symptom













Stomach feels funny / hurts
Numbness / tingling









How sure are you that the following could happen to an athlete who returns to sport or physical activity too soon after a
concussion?
How sure are you that the following could happen to an athlete who has more than one concussion?
The next set of questions will ask specifically about removing athletes from participation for a concussion (or a potential
concussion).
Please keep in mind that your responses will remain confidential and answer as honestly as you can.
This definitely





Nothing bad can happen
Skin rash









Nothing bad can happen
Skin rash





Withholding an athlete from participation for a concussion (even if warranted) is:
















Extremely difficult Extremely easy
Not under my control Under my control




















How likely are each of the following consequences when athletic trainers appropriately withhold an athlete from participation for
a concussion?













No bad things ever happen
Loss of rapport with team
Push-back from coaches towards the
AT




Push-back from athletes towards the
AT
Push-back from fans towards the AT




How likely are each of the following benefits when athletic trainers appropriately withhold an athlete from participation for a
concussion?
Please list any other benefits you think may happen when appropriately withholding an athlete for a concussion.













No good things ever happen
The coaches will be appreciative
I gain trust from my coaching staff
The administration will be appreciative
The parents will be appreciative
The athlete(s) will be appreciative
An athlete gains confidence in me
The fans will be appreciative











Have you ever felt pressure from the following sources to change a particular decision that you already made?
In general, an athletic trainer's ____________ approves of their decision to withhold an athlete from participation for a
concussion.








































In general, how likely is it that you make the appropriate medical decision (as defined by your state laws and best practices) for a
concussion during each of the following situations?
Please describe any of the scenarios you rated as extremely unlikely, moderately unlikely, or slightly unlikely.
The last set of questions will ask about if and how you would prefer to learn more about strategies for improving
communication, collaboration, and decision-making related to concussions.
Please keep in mind that your responses will remain confidential and answer as honestly as you can.
How useful do you think having an intervention dedicated to improving communication, collaboration, and overall concussion-
















In the regular season





Despite an unhappy parent
Despite an unhappy athlete





Not at all useful
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How likely are you to withhold an athlete from participation for a concussion during the following scenarios if necessary.
In general, the decision to withhold an athlete for a concussion during the following scenarios is:





















































Bench player / Redshirt
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How likely are you to withhold an athlete from participation for a concussion during the following scenarios if necessary.
In general, the decision to withhold an athlete for a concussion during the following scenarios is:


























































How likely is it that each of the following situations influences your decision to withhold an athlete from participation for a
concussion?
Please rate how strongly you agree or disagree with the following statement.













Long-term safety of the
athlete






















How confident are you that you could make the appropriate decision to withhold an athlete for a concussion even with receiving
any external pressure during the following times and/or situations.
















In the regular season





Despite an unhappy parent
Despite an unhappy athlete
Despite an unhappy fan
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Would you be interested in receiving more information about communication and collaboration for the purpose of improving
concussion-related decisions?
What methods would you be interested in for learning about and receiving this information? Check all that apply
How interested would you be in the following types of content specific to concussion?








Session at a conference
Social Media










Concussion symptoms and consequences
Communication with peers
Communication with other healthcare
professionals
Communication with parents and coaches
Collaboration with peers
Collaboration with other healthcare
professionals
Collaboration with parents and coaches
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Powered by Qualtrics
Would you be willing to participate in future research studies by our research team?
Please provide the following contact information to be contacted for future studies. This information will be stored separately and
will not be linked back to your participation in this study in any way.








COMMUNICATION AND COLLABORATION FOR DECISION-MAKING WITHIN ATHLETIC TRAINING EDUCATION
The purpose of this research project is to understand your perceptions and beliefs regarding withholding athletes for a
concussion. Your participation in this research study is voluntary. You may choose not to participate. If you decide to participate in
this research survey, you may withdraw at any time. If you decide not to participate in this study or if you withdraw from
participating at any time, you will not be penalized. The procedure involves filling out an online survey that will take approximately
20-30 minutes. Your responses will be confidential and we do not collect identifying information such as your name, email address
or IP address. We will do our best to keep your information confidential and your data will not be linked back to you in any way. To
help protect your confidentiality, the surveys will not contain information that will personally identify you. The results of this study
will be used for research purposes only. All data are stored in a password protected electronic format. Please read carefully as
some questions will pertain to you personally, your peer athletic training students and/or the general athletic trainer population.
Please answer as honestly as possible.
You can also call me (Melissa Kay; principal investigator) at 919-962-0409 with questions about the research study. All research
on human volunteers is reviewed by a committee that works to protect your rights and welfare. If you have questions or concerns
about your rights as a research subject you may contact, anonymously if you wish, the Institutional Review Board at 919-966-3113
or by email to IRB_subjects@unc.edu.
Clicking on the "agree" button below indicates that: 
• you have read the above information
• you voluntarily agree to participate
• you are at least 18 years of age
I agree / disagree to participate in the following study.
The first section of this survey will briefly ask you some demographic information about yourself as well as your
workplace.
Please keep in mind that your responses will remain confidential and answer as honestly as you can. You may skip any
question that you do not feel comfortable answering.
Which of the following types of athletic training programs are you currently enrolled in?
Agree
Disagree
Undergraduate professional-level athletic training program
Graduate professional-level athletic training program (i.e. entry-level masters)
Graduate post-professional masters-level athletic training program (i.e. MA/MS)
Graduate post-professional doctoral-level athletic training program (i.e. DAT)
Graduate doctoral-level non-athletic training specific program (i.e. PhD, EdD)
Other (Please specify)
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APPENDIX Q. FORMATIVE RESEARCH – ATHLETIC TRAINING STUDENT 
SURVEY
What gender do you identify with?
How do you currently identify?
What is your current age (in numbers, ex: 30)?
Which of the following races/ethnicities best describes you? Check all that apply
How many years does it take to complete your program?





Gay / Bisexual / Queer
Prefer not to answer
Other (Please specify)
White
Black or African American
American Indian or Alaska Native
Asian











In what state do you currently attend school?
To whom do the athletic trainers at your institution report?
Which setting(s) have you ever had clinical education experiences in? Check all that apply
Athletic department
Campus health services or a non-athletic department
Medical school
Other (Please specify)
High School - Public













Men's Cross Country / Track





Men's Field Event (from Track and Field)













Men's Rowing / Crew
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In which setting(s) is your current clinical education experience? Check all that apply
High School - Public
High School - Private
College - Division 1
College - Division 2
College - Division 3
College - NAIA











Men's Cross Country / Track





Men's Field Event (from Track and Field)













Men's Rowing / Crew
















Who is your preceptor's primary supervisor?
Do you plan to pursue your athletic training education further?
What is your ultimate career goal (ex: dream job)?
The next section will ask you questions about your perceptions of what constitutes an appropriate medical decision as
well as your preparedness to make these decisions.
Please define what appropriate medical decision making means to you.
How prepared do you feel athletic training students are, in general, for autonomous decision-making upon graduation from a





Yes, I want to get a further degree in athletic training
I want to pursue further degrees but NOT for athletic training
No, I will be working clinically upon graduation









How prepared do you feel you will be for autonomous decision-making upon graduation from your current athletic training
education program?
Please list the top three barriers you have experienced related to your confidence in decision-making.
Please describe any barriers you have experienced specifically related to your confidence in making concussion-related
decisions.
Please list the top three things related to making appropriate, autonomous medical decisions that you would like to learn more
about.
Please describe what you would like to learn more about concerning concussion-related decisions.
Please list the top three things athletic training education programs can do to better prepare student athletic trainers for the


















Please describe what you think athletic training education programs can do to better prepare athletic training students for making
concussion-related decisions.
Collaboration is defined as the action of working with someone to produce or create something. For the purpose of this
study, that includes the collaboration for making and implementing medical decisions.
Communication is defined as the imparting or exchanging of information. For the purpose of this study, that includes the
communication for making and implementing medical decisions.
Who do your preceptor(s) currently collaborate/communicate with for making and implementing medical decisions? Check all
that apply
Please describe how your preceptor's collaboration/communication differs between concussions and other medical conditions (i.e.
musculoskeletal injury, illness, etc.).
Please explain the satisfaction or dissatisfaction you have witnessed with your preceptor(s) and the individuals they
collaborate/communicate with.
How many total curricular (classroom) hours would you estimate your program spends per semester talking about the












What percentage of those hours were specific to concussion (ex: 80%)?
How many total clinical (experiential) hours would you estimate your program spends per clinical education experience talking
about the communication and/or collaboration of making and implementing healthcare decisions (ex: 10)?
What percentage of those hours were specific to concussion (ex: 80%)?
If you have received education on the communication/collaboration of healthcare decisions thus far in your program, do you feel it
was effective and benefited you as an athletic training student?
Please describe why you did or did not feel the topic of communication/collaboration was effective or beneficial.
If you have received education on the communication/collaboration of healthcare decisions thus far in your program, are you
satisfied with the amount of focus and/or time spent on the topic?















Please describe why you do or do not feel satisfied with the coverage of communication/collaboration.
How many times would you estimate you have witnessed your current preceptor make and/or implement an initial decision to
remove a concussed individual from play (ex: 10)?
How many times would you estimate you have witnessed your current preceptor communicate and collaborate regarding
making/implementing an initial decision to remove a concussed individual from play (ex: 10)?
This next set of questions utilizes a scenario. Please read the scenario in its entirety and respond to the corresponding
questions.
Please keep in mind that your responses will remain confidential and answer as honestly as you can.
Your athlete comes to the athletic training room on Monday and tells you that they fell off their bike over the weekend. They do not
remember anything specific happening but are complaining that they have a headache.







Not at all confident
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If you were making the decision, how likely are you to allow this individual to practice based on the available information?
This set of questions will focus on your perceptions and experiences of withholding athletes from participation IN
GENERAL.
Please keep in mind that your responses will remain confidential and answer as honestly as you can.




















Appropriately withhold an athlete from
participation for a concussion
Fail to withhold an athlete from
participation when necessary for a
concussion
Withhold an athlete from participation for
a potential concussion when it's not
actually a concussion
Appropriately withhold an athlete from
participation for ANY medical reason
Fail to withhold an athlete from
participation when necessary for ANY
medical reason
Withhold an athlete from participation for
ANY potential reason when not
medically necessary
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In general, most athletic trainers would approve of a fellow athletic trainer making the decision to withhold an athlete from
participation for a:
In general, most athletic trainers would make the appropriate decision to withhold an athlete from participation for a:
Please explain any scenarios you rated as strongly disagree, disagree, or somewhat disagree.
In general, in the absence of a medical professional, the coaching staff at my current rotation would make the appropriate






































In general, in the absence of a medical professional, parents of athletes at my current rotation would make the appropriate
decision to withhold an athlete from participation for a:
If you were to make the decision, how likely would you be to withhold an athlete from participation for the following types of
injuries?
Please explain the preceding decisions you rated as extremely unlikely, moderately unlikely, or slightly unlikely.
In general, the decision to withhold athletes from the following types of injuries is:









































How confident are you that you know when you need to withhold an athlete from the following:
Please explain any decision you rated as not confident, moderately unconfident, or somewhat unconfident.
For the purpose of this study, an appropriate medical decision is defined as the ability of an athletic trainer (or athletic
training student) to make a medical decision that would be considered acceptable according to best practices.
Please rank the following types of injuries/illnesses in terms of priority for making appropriate decisions (100% = highest priority).
NOTE: Your responses cannot be the same for all. You must put four separate values.
Why do you feel the decision you placed highest is most noteworthy?
The next set of questions will ask about the presentation and consequences of concussions.
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How sure are you that the following are signs and symptoms of a concussion?





Might not be a
sign/symptom













Stomach feels funny / hurts
Numbness / tingling









How sure are you that the following could happen to an athlete who returns to sport or physical activity too soon after a
concussion?
How sure are you that the following could happen to an athlete who has more than one concussion?
The next set of questions will ask specifically about removing athletes from participation for a concussion (or a potential
concussion).
Please keep in mind that your responses will remain confidential and answer as honestly as you can.
This definitely





Nothing bad can happen
Skin rash









Nothing bad can happen
Skin rash





Withholding an athlete from participation for a concussion (even if warranted) is:
If you were to make the decision, how likely do you think it would be to experience the following thoughts when you appropriately















Extremely difficult Extremely easy
Not under my control Under my control




















How likely are each of the following consequences when athletic trainers appropriately withhold an athlete from participation for
a concussion?













No bad things ever happen
Loss of rapport with team
Push-back from coaches towards the
AT




Push-back from athletes towards the
AT
Push-back from fans towards the AT




How likely are each of the following benefits when athletic trainers appropriately withhold an athlete from participation for a
concussion?
Please list any other benefits you think may happen when appropriately withholding an athlete for a concussion.














No good things ever happen
The coaches will be appreciative
I gain trust from my coaching staff
The administration will be appreciative
The parents will be appreciative
The athlete(s) will be appreciative
An athlete gains confidence in me
The fans will be appreciative


















In general, athletic trainers would approve of withholding athletes from participation for a concussion during the following
scenarios.
If you were to make the decision, how likely are you to withhold an athlete from participation for a concussion during the





































In general, the decision to withhold an athlete for a concussion during the following scenarios is:
In general, athletic trainers would approve of withholding the following types of athletes from participation for a concussion.
If you were to make the decision, how likely are you to withhold an athlete from participation for a concussion during the


















































Bench player / Redshirt
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In general, the decision to withhold an athlete for a concussion during the following scenarios is:
If you were to make the decision, how likely is it that each of the following people would influence your decision to withhold an







































If you were to make the decision, how likely is it that each of the following situations would influence your decision to withhold an
athlete from participation for a concussion?
Please rate how strongly you agree or disagree with the following statement.













Long-term safety of the
athlete






















How confident are you that you could make the appropriate decision to withhold an athlete for a concussion even with receiving
any external pressure during the following times and/or situations?
















In the regular season





Despite an unhappy parent
Despite an unhappy athlete
Despite an unhappy fan
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In general, if you were making the decision, how likely is it that you would make the appropriate medical decision (as defined by
your state laws and best practices) for a concussion during each of the following situations?
Please describe any of the scenarios you rated as extremely unlikely, moderately unlikely, or slightly unlikely.
The last set of questions will ask about if and how you would prefer to learn more about strategies for improving
communication, collaboration, and decision-making related to concussions.
Please keep in mind that your responses will remain confidential and answer as honestly as you can.
How useful do you think having an intervention dedicated to improving communication, collaboration, and overall concussion-
















In the regular season





Despite an unhappy parent
Despite an unhappy athlete





Not at all useful
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Would you be interested in receiving more information about communication and collaboration for the purpose of improving
concussion-related decisions?
What methods would you be interested in for learning about and receiving this information? Check all that apply
How interested would you be in the following types of content specific to concussion?








Session at a conference
Social Media










Concussion symptoms and consequences
Communication with peers
Communication with other healthcare
professionals
Communication with parents and coaches
Collaboration with peers
Collaboration with other healthcare
professionals
Collaboration with parents and coaches
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Powered by Qualtrics
Would you be willing to participate in future research studies by our research team?
Please provide the following contact information to be contacted for future studies. This information will be stored separately and
will not be linked back to your participation in this study in any way.








COMMUNICATION AND COLLABORATION FOR DECISION-MAKING WITHIN ATHLETIC TRAINING EDUCATION
The purpose of this research project is to understand how your athletic training program addresses how to make and
implement concussion-related decisions. Your participation in this research study is voluntary. You may choose not to participate.
If you decide to participate in this research survey, you may withdraw at any time. If you decide not to participate in this study or if
you withdraw from participating at any time, you will not be penalized. The procedure involves filling out an online survey that will
take approximately 20-30 minutes. Your responses will be confidential and we do not collect identifying information such as your
name, email address or IP address. We will do our best to keep your information confidential and your data will not be linked back
to you in any way. To help protect your confidentiality, the surveys will not contain information that will personally identify you. The
results of this study will be used for research purposes only. All data are stored in a password protected electronic format. Please
read carefully as some questions will pertain to you personally, your peer athletic trainers and/or the general athletic trainer
population. Please answer as honestly as possible.
You can also call me (Melissa Kay; principal investigator) at 919-962-0409 with questions about the research study. All research
on human volunteers is reviewed by a committee that works to protect your rights and welfare. If you have questions or concerns
about your rights as a research subject you may contact, anonymously if you wish, the Institutional Review Board at 919-966-3113
or by email to IRB_subjects@unc.edu.
Clicking on the "agree" button below indicates that: 
• you have read the above information
• you voluntarily agree to participate
• you are at least 18 years of age
I agree / disagree to participate in the following study.
The first section of this survey will briefly ask you some demographic information about yourself as well as your
workplace.
Please keep in mind that your responses will remain confidential and answer as honestly as you can. You may skip any
question that you do not feel comfortable answering.






APPENDIX R. FORMATIVE RESEARCH – ATHLETIC TRAINING EDUCATOR 
SURVEY
Which of the following types of athletic training programs are you currently affiliated with? Check all that apply
Are you a program director for a professional-level athletic training education program?
In which of the following types of athletic training programs do you currently serve as program director?
Are you currently providing clinical care to a sports team at your institution?
What gender do you identify with?
How do you currently identify?
What is your current age (in numbers, ex: 30)?
Undergraduate professional-level athletic training program
Graduate professional-level athletic training program (i.e. entry-level masters)
Graduate post-professional masters-level athletic training program (i.e. MA/MS)
Graduate post-professional doctoral-level athletic training program (i.e. DAT)




Undergraduate professional-level athletic training program







Gay / Bisexual / Queer
Prefer not to answer
Other (Please specify)
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Which of the following races/ethnicities best describes you? Check all that apply
How many years does it take to complete your undergraduate professional-level athletic training program?
How many years does it take to complete your graduate professional-level athletic training program?
How many years has your undergraduate professional-level athletic training program been accredited?
White
Black or African American
American Indian or Alaska Native
Asian
























Does your institution plan on transitioning to a new type of program?
How many years has your graduate professional-level athletic training program been accredited?
What settings do your undergraduate students have the opportunity to have clinical education experiences in? Check all that apply
What settings do your entry-level masters students have the opportunity to have clinical education experiences in? Check all that
apply
We will not transition
We will transition to an graduate professional athletic training program (i.e. entry level masters)









High School - Public






High School - Public













Men's Cross Country / Track





Men's Field Event (from Track and Field)













Men's Rowing / Crew























Men's Cross Country / Track





Men's Field Event (from Track and Field)













Men's Rowing / Crew















How many students are currently enrolled in your undergraduate athletic training program (in numbers, ex: 30)?
How many students are currently enrolled in your entry-level masters athletic training program (in numbers, ex: 30)?
What is your undergraduate athletic training program's average graduation rate (ex: 85%)?
What is your entry-level masters athletic training program's average graduation rate (ex: 85%)?
What was your undergraduate athletic training program's BOC pass rate percentage for last year (ex: 100%)?
What was your entry-level masters athletic training program's BOC pass rate percentage for last year (ex: 100%)?
How many years of experience do you have as a certified athletic trainer (in numbers, ex: 5)?
Which of the following degrees is the highest to date that you have received?




Clinical Doctorate (DAT, DPT)
Other (Please specify)
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In what state is your current institution?
Which type of institution best represents your current institution?
Which type of school houses your athletic training program?
To whom do the athletic trainers at your institution report?
Who is the primary supervisor for athletic training services?
College - Division 1
College - Division 2
College - Division 3
College - NAIA



















Which settings have you ever worked in clinically? Check all that apply
High School - Public
High School - Private
College - Division 1
College - Division 2
College - Division 3
College - NAIA











Men's Cross Country / Track





Men's Field Event (from Track and Field)













Men's Rowing / Crew
















The next section will ask you questions about your perceptions of what constitutes an appropriate medical decision as
well as your preparedness to make these decisions.
Please define what appropriate medical decision making means to you.
How prepared do you feel athletic training students are, in general, for autonomous decision-making upon graduation from a
professional-level athletic training education program?
How prepared do you feel your students will be for autonomous decision-making upon graduation from your athletic training
education program?
Please list the top three barriers you have experienced related to your students' confidence in decision-making.




















Please list the top three things related to making appropriate, autonomous medical decisions that you want your students to know
prior to entering the workforce.
Please describe what you would like your students to know concerning concussion-related decisions prior to entering the
workforce.
Please list the top three things athletic training education programs can do to better prepare student athletic trainers for the
responsibility of making appropriate medical decisions.
Please describe what you think athletic training education programs can do to better prepare athletic training students for making
concussion-related decisions.
Collaboration is defined as the action of working with someone to produce or create something. For the purpose of this
study, that includes the collaboration for making and implementing medical decisions.
Communication is defined as the imparting or exchanging of information. For the purpose of this study, that includes the








Who do your clinical preceptors currently collaborate/communicate with for making and implementing medical decisions that
your students can witness or be involved with? Check all that apply
Please describe if there are any collaboration/communication differences between concussions and other medical conditions (i.e.
musculoskeletal injury, illness, etc.).
Please explain the satisfaction or dissatisfaction you have heard from your preceptors and students regarding the individuals they
collaborate/communicate with.
How many total curricular (classroom) hours would you estimate your undergraduate athletic training program spends per
semester talking about the communication and/or collaboration of making and implementing healthcare decisions (ex: 10)?
What percentage of those hours were specific to concussion (ex: 80%)?
How many total clinical (experiential) hours would you estimate your undergraduate athletic training program spends per clinical
education experience talking about the communication and/or collaboration of making and implementing healthcare decisions (ex:
10)?












How many times would you estimate your undergraduate athletic training students have a role in making and/or implementing an
initial decision to remove a concussed individual from play by the time they graduate (ex: 5)?
How many times would you estimate your undergraduate athletic training students have communicated and collaborated
regarding making/implementing an initial decision to remove a concussed individual from play by the time they graduate (ex: 5)?
If your undergraduate athletic training students have received education on the communication/collaboration of healthcare
decisions by the time they graduate from your program, do you feel it was effective and benefited them as athletic training
students?
Please describe why you did or did not feel the topic of communication/collaboration was effective or beneficial.
If you have provided education on the communication/collaboration of healthcare decisions to students in your undergraduate
athletic training program, are you satisfied with the amount of focus and/or time spent on the topic?
Please describe why you do or do not feel satisfied with the coverage of communication/collaboration.
How many total curricular (classroom) hours would you estimate your entry-level masters athletic training program spends per








What percentage of those hours were specific to concussion (ex: 80%)?
How many total clinical (experiential) hours would you estimate your entry-level masters athletic training program spends per
clinical education experience talking about the communication and/or collaboration of making and implementing healthcare
decisions (ex: 10)?
What percentage of those hours were specific to concussion (ex: 80%)?.
How many times would you estimate your entry-level masters athletic training students have a role in making and/or implementing
an initial decision to remove a concussed individual from play by the time they graduate (ex: 5)?
How many times would you estimate your entry-level masters athletic training students have communicated and collaborated
regarding making/implementing an initial decision to remove a concussed individual from play by the time they graduate (ex: 5)?
If your entry-level masters athletic training students have received education on the communication/collaboration of healthcare
decisions by the time they graduate, do you feel it was effective and benefited them?





If you have provided education on the communication/collaboration of healthcare decisions to students in your entry-level masters
athletic training program, are you satisfied with the amount of focus and/or time spent on the topic?
Please describe why you do or do not feel satisfied with the coverage of communication/collaboration.
This set of questions will focus on your perceptions and experiences of withholding athletes from participation.
Please keep in mind that your responses will remain confidential and answer as honestly as you can.




















Appropriately withhold an athlete from
participation for a concussion
Fail to withhold an athlete from
participation when necessary for a
concussion
Withhold an athlete from participation for
a potential concussion when it's not
actually a concussion
Appropriately withhold an athlete from
participation for ANY medical reason
Fail to withhold an athlete from
participation when necessary for ANY
medical reason
Withhold an athlete from participation for
ANY potential reason when not
medically necessary
263
In general, most athletic trainers would make the appropriate decision to withhold an athlete from participation for a:
Please explain any scenarios you rated as strongly disagree, disagree, or somewhat disagree.
In general, the decision to withhold athletes from the following types of injuries is:
Please explain the preceding decisions you rated as very difficult, difficult, or somewhat difficult.
For the purpose of this study, an appropriate medical decision is defined as the ability of an athletic trainer (or athletic




























Please rank the following types of injuries/illnesses in terms of priority for making appropriate decisions (100% = highest priority).
NOTE: Your responses cannot be the same for all. You must put four separate values.
Why do you feel the decision you placed highest is most noteworthy?
The next set of questions will ask about the presentation and consequences of concussions.
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How sure are you that the following are signs and symptoms of a concussion?





Might not be a
sign/symptom













Stomach feels funny / hurts
Numbness / tingling









How sure are you that the following could happen to an athlete who returns to sport or physical activity too soon after a
concussion?
How sure are you that the following could happen to an athlete who has more than one concussion?
The last set of questions will ask about if and how you would prefer to learn more about strategies for improving
communication, collaboration, and decision-making related to concussions.
Please keep in mind that your responses will remain confidential and answer as honestly as you can.
How useful do you think having an intervention dedicated to improving communication, collaboration, and overall concussion-
related decision-making would be to current and future athletic training students?
This definitely





Nothing bad can happen
Skin rash









Nothing bad can happen
Skin rash








Not at all useful
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Would you be interested in receiving more information about communication and collaboration for the purpose of improving
concussion-related decisions for your students or program?
What methods would your students or program be interested in for learning about and receiving this information? Check all that
apply
How interested would your students or program be in the following types of content specific to concussion?








Session at a conference
Social Media










Concussion symptoms and consequences
Communication with peers
Communication with other healthcare
professionals
Communication with parents and coaches
Collaboration with peers
Collaboration with other healthcare
professionals
Collaboration with parents and coaches
268 
Powered by Qualtrics
Would you be willing to participate in future research studies by our research team?
Please provide the following contact information to be contacted for future studies. This information will be stored separately and









in Athletic Training: 
The CHAT Study
Melissa C. Kay, MS, LAT, ATC
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APPENDIX S. INTERVENTION DIDACTIC CONTENT 
Overall Agenda
• Introductions






• Part 1: Concussion-Related Knowledge
– Think-Pair-Share
– The Current State of Sport-Related Concussion
– Differences in Approach











• On your blank sheet of paper brainstorm to
the following:
– What are the biggest myths you’ve heard
related to concussions?
– List three things you think you confidently
know about concussions.
– List three things you want to know about
concussions.
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The Current State of Sport-
Related Concussion
• Array of Symptoms



















































Stage 1: Resume regular activities 
(school)
Stage 2: Light aerobic activity
Stage 3: Moderate activity
Stage 4: Heavy, non-contact activity
Stage 5: Practice & full contact
Stage 6: Return to competition
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Legal Considerations
• Three primary components to State Laws:
– Education of Stakeholders
– Removal from Play
– Clearance from Medical Professional
• HOWEVER:
– The three components may differ by state
– There may be more components within school or




• Inability to tough through
• Frustration for all parties
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PART 2: COMMUNICATION 





• On your blank sheet of paper brainstorm to the following:
– What is the difference between communication and
collaboration?
– Who needs to know what about a concussion?
– What successful comm/collab strategies have you
seen?





“A process by which information is exchanged 
between individuals through a common system of 
symbols, signs, or behavior”
– Has a direct purpose
• Collaboration:
“To work jointly with others or together 
especially in an intellectual endeavor”


















• All of these individuals “contribute” not




• What should they know?
– Injury diagnosis (or preliminary diagnosis)
– Initial steps
• Removal
• Immediate referral (if necessary)







– Ensure everyone is on the same page
• Patients don’t slip through the cracks as
easily
– Ensure patient is getting proper care at home
and school
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• Establish understanding of concussion protocol in
advance
• Type of communication (face-time = key)
– Often misunderstood injury
• Be direct
• Be honest
• Follow-up with documented

















– Other ATs (advice, monitoring, etc.)
– School Nurse (continuity of care)
– Physicians (sign-off, referral to specialists,
recommendations)
– Emergency Providers (provide initial care)
• All of these individuals provide a unique
perspective. Their role highlights their strengths of
what they bring to the team.
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Collaboration Stakeholders














– Best decision for patient
294 
Collaboration Theory
• No strong theoretical models
• Many factors
– Combination of theories




• Form a concussion management team in advance of
when needed
– Establish relationships with community providers
– Keep strong mentorship relationships for advice
during difficult circumstances
• Have established team member roles
• Provide necessary information, listen, problem-solve,
respect, understand, advocate for your patient
• Ensure a common goal of best possible patient care
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End of Part 1
• For next time think about:
– Who
• Communicators vs. Collaborators
– What
• Vital information for that moment, follow-up
– When
• Before, during, or after injury, etc.
– Where
• Sideline vs. ATR vs. phone vs. etc.
– How












• Purpose of Part 2
– PRACTICE, PRACTICE, PRACTICE
• Reminders from Part 1
– Be direct, honest, and confident
– Use protocol/policy to your advantage
– Understand and appreciate stakeholder
expectations
• Break into small pairs/groups (2-3 per)
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Scenario 1 - Debrief
• What went well?
• What struggles did you face?
– Why do you think they happened?
• What could you have done to make it go
better?
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Scenario 2 - Debrief
• How did your approach differ from Scenario 1 to
Scenario 2?
• What worked well?
• What struggles did you face?
– Why do you think they happened?
• What could you have done to make it go better?
• How does this experience affect your thoughts moving
forward in how you would approach these types of
situations in the future?
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Close-Out
• Communication is KEY
– Breakdown could = poor patient outcomes
– Breakdown could = prevention of future
relationships
– Breakdown could = poor decision-making
• No two conversations may be identical
– Each stakeholder has different expectations of
you, of the athlete, and of the injury
• Be respectful and aware of these differences
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